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This  pool  of  information  on  the  results  of  codling  moth  research 
for  the  season  of  19^7  is  the  fifteenth  of 'a  series  of  similar 
summaries  prepared  "by  the  Bureau  of  Entomology  and  Plant  Qjiiarantine, 
Agricultural  Research  Administration,  U,  S.  Department  of  Agriculture, 
at  the  request  of  the  Committee  on  the  Codling  Moth  of  the  American 
Association  of  Economic  Entomologists.    These  data  are  assembled  for 
the  confidential  information  of  workers  who  are  interested  in  the 
codling  moth  prohlem.    The  material  is  not  for  publication  and  is 
therefore  not  available  for  quotation  or  other  use  without  specific 
permission  from  the  agency  which  has  furnished  it. 

Because  of  the  general  interest  in  pest  control  problems 
arising  from  the  use  of  DDT  for  codling  moth  control  in  apple 
orchards  and  their  close  relationship  to  the  codling  moth  spray 
program,  information  is  included  on  such  problems  in  this  pool  of 
information.    The  more  important  such  problem  pests  at  the  moment 
include  orchard  mites,  red-banded  leaf  roller  and  the  woolly  apple 
aphid. 
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ARKANSAS 

Dwight  Isely,  Arkemsas  Agricultural  Experiment  Station, 
Payetteville. 

Injury  "by  the  codling  moth  in  Arkansas  in  I9U7  was  distinctly  less 
than  for  the  average  of  the  past  25  years.     In  part  this  was  "because  the 
weather,  during  the  period  of  emergence  of  the  overwintering  "brood,  was 
unfavora'ble  to  it.    The  first  "brood  was  very  late,    Pro"ba"bly  a  more 
important  factor  was  that  BDT  for  the  first  time  was  generally  used  in 
spraying  apples  in  Arkansas.    This  insecticide  was  8u"bstituted  for 
arsenate  of  lead,  in  most  of  the  applications  "beginning  with  the  last 
sprays  for  the  first  generation  and  throughout  the  siimmer.    The  season 
was  also  marked  by  severe  injury  caused  "by  Tetranychid  mites  and  the 
San  Jose  scale.    This  was  the  first  year  that  mites  caused  any  general 
injury  in  this  region.    The  daimage  which  they  caused  was  far  in  excess 
of  that  caused  "by  the  codling  moth  this  year. 

The  experimental  work  in  codling  moth  control  involved  chiefly  a 
further  comparison  of  the  effectiveness  of  DDT  and  arsenate  of  lead. 
The  so-called  DDT  plots  were  sprayed  with  arsenate  of  lead  in  the  calyx 
and  the  first  two  cover  sprays.    In  all  of  the  later  applications  DDT 
was  used  at  the  rate  of  one  pound  of  actual  DDT  to  100  gallons.  The 
arsenate  of  lead  plots  were  sprayed  with  this  insecticide  in  all  appli- 
cations throughout  the  season  at  the  rate  of  three  pounds  to  100  gallons. 
The  harvested  fruit  from  the  DDT  plots  was  5»23  percent  wormy;  in  the 
arsenate  of  lead  plots,  it  was  1^.22  percent  wormy.    This  difference  %ra3 
more  distinct  than  it  was  during  the  two  previous  years. 

DN-lll  used  at  the  rate  of  1.25  pounds  in  100  gallons  gave  satis- 
factorj'  mite  control.    No  injury  was  noted.    At  the  time  this  material 
was  applied,  the  maximum  temperatures  passed  100^  P.  for  several  hours 
a  day.    This  was  also  during  the  period  of  severe  drought. 


CALIPOHNIA 

A.  E.  Michel"bacher  and  W.  W.  Middlekauff ,  University  of 
California,  Berkeley. 

Investigations  on  Walnuts  (Payne  Variety)  at  Linden 
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The  past  season* s  investigations  again  clearly  demonstrated  tha:t 
standard  lead  arsenate  is  much  more  effective  against  the  codling  moth  than 
is  basic  lead  arsenate.    A  single  spray  of  the  former  applied  on  May  1  at 
the  rate  of  3  pounds  to  the  100  gallons  was  as  effective  as  two  sprays  of 
basic  lead  arsenate  used  at  the  rate  of  4  pounds  per  100  gallons,  and  applied 
May  1  and  June  2.    The  addition  of  the  basic  zinc  sulfate  safener  to  the 
standard  lead  arsenate  spray  did  not  reduce  the  effectiveness  of  the  material. 
Although  a  single  spray  of  standard  lead  in  early  May  gives  good  control, 
everything  possible  should  be  done  to  increase  its  effectiveness.    The  studies 
of  the  past  season  indicated  that  the  addition  of  a  depositor  to  the  spray 
mixture  increased  the  deposit,  and  improved  the  control  obtained.    It  there- 
fore appears  that  the  addition  of  a  depositor  to  the  standard  lead  arsenate 
spray  is  desirable,  and  .if  one  is  added  the  manufacturer's  recommendations 
should  be  carefully  followed. 

DDT  resulted  in  excellent  control  of  the  codling  moth.    Crood  control 
was  obtained  where  a  spray  containing  l/2  pound  of  actual  DDT  was  applied  on 
May  1.    Where  used  at  this  dosage  there  is  less  danger  of  a  destructive 
orchard  mite  population  developing  than  where  a  pound  dosage  is  employed. 
The  lower  dosage  is  also  less  favorable  to  an  increase  in  the  frosted  scale 
population  than  is  the  higher  one.    Hov/ever,  unlimited  recommendations  con- 
cerning the  commercial  use  of  DDT  cannot  be  made  pending  further  experimental 
commercial  testing. 

Based  on  the  1947  season  investigations,  it  appears  that  the  addition 
of  an  aphicide  to  the  early  codling  moth  spray  is  a  worth-while  procedure. 
The  addition  to  the-  early  May  codling  moth  spray  of  1  pound  of  a  14  per  cent 
dry  nicotine  concentrate,  or  1  pound  benzene  hexachloride  (gamma  isomer  6 
per  cent),  or  l/2  pint  of  a  50  per  cent  mixture  of  organic  phosphates  all 
resulted  in  very  satisfactory  control  of  the  walnut  aphid.    Because  the  dry 
nicotine  concentrate  is  likely  to  have  less  adverse  effect  upon  predators 
than  are  the  new  insecticides,  it  probably  is  the  safest  material  to  recommend 
until  the  others  have  further  stood  the  test  of  time. 

There  are  no  reports  where  standard  lead  arsenate  used  with  the  safener 
has  caused  any  injury  to  walnuts,  and  because  investigations  have  shovm  it 
to  be  much  more  effective  than  basic  lead  arsenate,  it  appears  that  unlimited 
recommendations  for  its  use  can  be  safely  made. 
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Satisfactory  control  of  the  codling  rrxoth  is  dependent  upon  the  thorough- 
ness with  which  sprays  are  applied.    One  props rly  applied  spray  early  in  L'ay 
before  the  first  hrood  of  caterpillars  begin  to  enter  the  nuts  should  result 
in  satisfactory  control.    A  second  spray  applied  during  the  first  half  of 
June  will  improve  the  control,  but  it  appears  that  the  added  benefit  obtained 
would  hardly  justify  the  cost  of  treatment. 

At  the  present  time  it  appears  that  the  most  satisfactory  spray  that  can 
be  recommended  for  general  use  is  as  follows: 

Standard  lead  arsenate  3  pounds 

Safener  (Delmo  Z,  a  commercial  basic  zinc  sulfate 
product  containing  50  per  cent  zinc  expressed 
as  metallic)  1  po^md 

14  per  cent  dry  nicotine  concentrate  1  pound 

Light  medium  summer  oil  emulsion  containing 

83  per  cent  oil  l/3  gallon 

Water  100  gallons 

Order  of  mixing:    Lead  arsenate  and  safener  slurried  together,  nicotine 
slurried,  former  added  to  tank  when  l/3  to  1/2  full,  followed  by  oil  then 
the  nicotine. 

If  desired,  l/4  to  1/3  pound  of  a  depositor  can  be  added  to  the  above 
spray.    It  should  be  slurried  'vvith  the  lead  arsenate  and  safener* 

The  follo;ving  DDT  spray  is  recommended  for  growers  who  would  like  to 
use  this  insecticide  on  a  limited  acreage: 

50  per  cent  DDT  wettable  powder  1  pound 

DDT  depositor  1/3  pound 

14  per  cent  dry  nicotine  concentrate  1  pound 

Light  medium  summer  oil  emulsion  containing 

83  per  cent  oil  l/3  gallon 

7^ater  100  gallons 

Order  of  mixing:  DDT  and  depositor  slurried  together,  nicotine 
slurried,  former  added  to  tank  when  1/3  to  \/z  full,  followed  by  the 
nicotine,  then  the  oil. 

In  order  to  avoid  a  serious  increase  in  the  walnut  aphid  population, 
an  aphicide  should  always  be  added  to  DDT  sprays  of  the  above  concentration. 

In  order  that  the  advantages  of  DDT  may  be  utilized  and  its  disadvantages 
held  to  a  minimum,  it  is  believed  that  a  codling  moth  spray  program  might  be 
developed  whereby  a  DDT  and  standard  lead  arsenate  spray  schedule  can  be 
used  on  alternate  years. 

A  new  insecticide  kno^vn  as  3422  has  made  its  appearance.  This 
material  has  been  found  to  be  ver^r  efficient  in  controlling  many  pests 
including  aphids  and  mites.    Sufficient  investigations  have  been  conducted 
to  indicate  that  this  insecticide  might  v;ell  be  used  in  conjunction  with  DDT 
to  reduce  if  not  eliminate  the  danger  of  destructive  aphids,  mites,  or 
frosted  scale  populations  developing. 
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Investigations  at  San  Joee 


In  the  San  Jose  area  it  appears  that  the  codling  moth  is  "by  far 
the  most  important  pest  infesting  walnuts.    Although  present,  the 
Catalina  cherry  moth  appears  to  he  of  little  importance,  hut  there  may 
be  orchards  in  certain  localities  that  were  not  observed  nthere  it  is  a 
major  pest. 

In  substantiation  of  the  investigations  at  Linden,  it  was  foxind 
that  one  spray  of  standard  lead  arsenate  with  safener  was  as  effective 
as  two  sprays  of  basic  lead  arsenate.    One  spray  of  DDT  appeared  to  be 
no  more  effective  than  a  single  spray  of  standard  lead  arsenate. 

It  was  found  that  the  first  brood  of  codling  moth  was  later  getting 
started  at  San  Jose  than  at  Linden;    In  the  escperiraental  orchard  at 
Linden,  2  percent  of  the  developing  walnuts  were  infest-ed  on  May  1 
while  in  the  experimental  orchard  at  San  Jose  no  infested  nuts  were 
found  as  late  as  May  7  and  even  on  May  21,  only  k  percent  of  the  nuta 
in  the  check  plots  were  infested.    In  order  to  show  the  relationship 
that  exists  between  the  two  areas,  figure  1  has  been  prepared.  Shown 
is  the  seasonal  trend  of  infestation  in  the  developing  nuts  of  the  check 
plots  in  the  experimental  fields  of  the  two  areas.    If  studies  in  follow- 
ing years  substantiate  the  above  finding,  the  important  thing  will  be 
that  the  May  spray  for  efficient  control  can  be  applied  at  a  much  later 
date  at  San  Jose  than  at  Linden. 

The  absence  of  a  first  brood  of  moths  developing  in  the  orchard 
at  Campbell  (figure  2)  creates  a  rather  difficult  problem.  Certainly, 
if  an  infestation  is  going  to  result  from  migrating  moths  which 
developed  on  another  crop,  there  is  no  need  of  applying  a  spray  in  May. 
The  application  of  control  measures  coiild  well  wait  until  after  June  15. 
The  question  is  how  frequent  is  the  above  condition  encountered? 

Results  with  standard  and  basic  lead  arsenates  in  the  San  Jose 
area  were  similar  to  those  at  Linden.    This  further  confirms  the  in- 
dication that  standard  lead  arsenate  can  safely  be  recommended  for  the 
control  of  the  codling  moth  on  walnuts.    For  the  May  spray  in  this 
area  it  shoiild  be  used  with  a  safener  and  aphicide  in  the  same  mjuiner 
as  recommended  for  use  at  Linden  and  applied  thoroughly  before  the  first 
brood  of  caterpillars  start  entering  nuts.    If  a  grower  should  want  to 
use  a  DDT  spray  on  a  portion  of  his  acreage,  the  formulation  and  pre- 
cautions given  in  the  report  for  Linden  should  be  followed. 
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MAY  JUNE  JULY  AUG. 


Pig.  1 — Seasonal  trend  of  infestation  in  the  developing  nuts 
in  the^  check  plots  at  Linden  and  at  San  Jose. 


MAY  JUNE  JULY  AUG. 


Pig,  2 — Seasonal  trend  of  infestation  in  ttie  maturing  nut  crop 
in  the  check  plot  at  Casopbell. 
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OJJjlTOmik  (Continued) 

H.  M*  Barnes,  Uniyersity  of  California,  Citrus  IBxperiment 
Station,  Biyerside, 


(Report  attached  as  a  part  of  this  pool  of  information.) 
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COLOBADO 

J.  H.  Newton,  Colorado  Agricultural  Experiment  Station,  Paoaia. 


Codling  Moth  Control  in  Colorado 

Codling  moth  control  in  Colorado  consisted  of  two  major  projects, 
namely;  (l)  Control  on  pears  in  Mesa  Comity  and  (?)  Control  on  apples  in 
Delta  County.    These  represent  two  distinctly  different  problems  of  moth 
population  and  mite  problems.    In  our  studies  of  the  past  season  we  con- 
sidered mite  control  of  primary  interest  and  codling  moth  control  secondary. 

Control  on  Pears  (M.  L.  Dilley  Orchard,  Clifton,  Colo.) 

Pour  spray  schedules  were  replicated  four  times  on  plots  of  15 
trees  each.  All  harvest  and  drop  ftniits  were  scored  from  four  trees 
of  each  plot.    Ho  calyx  sprays  applied  in  any  schedule. 


Treatment 

Total 
Pruit 

Clean 
Pruit 

Wormy 
Pruit 

stung 
Pruit 

Calyx 
Wormy 

k  Cover  Sprays 
3  DDT 

1  DDT  l/2#-100 

I2U96 

12383 
99.2* 

gl 

0.6* 

32 

0.2* 

18 

k  Cover  Sprays 
DDT  3/i^lOO 

13131 

13076 
99.6* 

^3 

Ot3^ 

18 

0,1* 

11 

3  Cover  Sprays 
DDT  3/H#-100 

11^91 

11366 
99.1* 

103 
0.8* 

22 

oa* 

19 

k  Cover  Siprays 
DDT  l/2#-100 

13717 

1357s 
99.0^ 

112 
o.s* 

27 

0.2* 

26 

DN-111  applied  in  the  first  and  second  cover  sprays  3/^^100 


for  mite  control.    Also  repeated  August  1  ten  days  before  harvest. 

There  was  no  significant  difference  between  any  of  the  above 
treatments  on  pears. 

It  should  be  noted  that  the  calyx  spray  was  omitted  from  all 
plots.    This  is  the  third  year  in  which  ejcperimental  tests  have  proven 
the  calyx  spray  to  be  unnecessary  on  pears  and  apples  \^en  a  DDT  spray 
program  is  used.    Codling  moth  control  was  excellent  considering  the 
fact  that  the  moth  population  as  indicated  by  flight  records  of  the  first 
brood  was  double  that  of  19^6.     (Prom  175  to  200  moths  per  night  in  five 
traps  at  the  peak  of  the  flight.) 
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DH-111  (Dinitro-o-cyclohexyl  phenol)  com'biiied  with  the  first  and 
second  cover  sprays  held  the  Brown  mite  (clover  mite)  well  in  check 
until  alDout  ten  days  previous  to  harvest  at  which  time  a  late  applica- 
tion  was  necessary  to  check  a  heavy  mite  flare  up.    A  few  two  spotted 
mites  showed  up  late  in  the  season  in  conjunction  with  wild  morning 
glory  or  "bindweed  infestation. 

Control  on  Apples  (Tom  McKee  Borne  Beauty  Orchard,  Paonia) 

?ive  spray  schedules  were  compared  in  a  latin  square  arrangement. 
The  spray  plots  were  laid  out  in  squares  of  U  x  U  or  sixteen  trees  each. 
Counts  were  made  of  harvest  and  dropped  fruit  from  the  inside  four  trees 
of  each  plot. 

During  the  past  three  seasons  Dr.  C^eo.  M.  List  and  the  Hesearch 
Statistician  of  the  Experiment  Station  have  made  regression  studies  of 
the  codling  moth  data.    Adjusting  the  data  upon  a  uniform  crop  basis 
materially  changes  the  remk  of  certain  treatments  in  any  codling  moth 
control  experiment.    Therefore  the  interpolation  of  all  results  have 
heen  considered  upon  such  a  basis.    (It  is  hoped  that  a  more  detailed 
report  of  this  study  will  "be  made  in  the  future.) 


Home  Beauty  j^ples. 

Paonia,  Colo. 

19U7 

Test 
No. 

Treatment 

Total 
Fruit 

Clean 
Fruit  ' 

Wormy 
Fruit 

Stung 
Fruit 

Calyx 
Wormy 

6 

k  Cover  Sprays 
DDT  3/U#-100 
5th  cover  omitted 

139S3 

13022 
93.2^ 

619 

kM 

3^2 

2M 

3 

7 

5  Cover  Sprays 
3-.DDT  3/i^f.lOO 
2  DDT  l/2#-100 

297^ 

93.11^ 

39*+ 
^-3i^ 

233  ^ 

2.6* 

6 

5  Cover  Sprays 
U  DDT  3/^f-lOO 
1  DDT  l/2#-100 

11201 

10659 
95.2* 

2gU 

258 

2.3* 

1 

9 

5  Cover  Sprays 
5  DDT  l/2#-100 

S72k 

7S01 

323 

10 

5  Cover  Sprays 
Split  schedule 
2  DDT  3/U#-100 

1  B.L. Blend  3#-100 

2  B.L. Blend  -f  summer 

11371 
oil 

10976 
95. 5* 

250 
3M 

1.1* 

k 
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Analysis  of  Apple  Spray  Data  19^7 
Treat-    Mean  Total  Mean  Wormy    Original  Adjusted  Mean  Adjusted 


ment         Fruit  Fruit  Rank       Wormy  Fruit  Hank 


6 

2796.6 

123.  S 

.  5 

6g.5 

3 

7 

179^.8 

7g.S 

3 

111.9 

S 

22^0.2 

56,  g 

2 

50.6 

2 

9 

17^.8 

110,0 

k 

1^7.5 

5 

10 

227^.2 

50.0 

1 

ko.s 

1 

Minimum  difference  for  significance: 
5^  point  5^.99 
\$  point  83.25 


Regression  studies  were  made  and  the  minimum  difference  for  significance 
determined.    The  minimum  difference  for  significance  may  "be  applied  to 
"both  the  original  ajid  the  adjusted  groups. 

Taking  No.  8  as  the  check  or  standard  treatment  ve  note  in  the 
adjusted  crop  values  that  treatments  No.  6  and  10  are  not  significantly 
different  from  the  standard.    The  addition  of  the  fifth  cover  spray  as 
in  No.  g  did  not  contribute  much  to  the  control  over  the  four  cover 
sprays  as  in  No.  6.    The  split  schedule  using  the  Blend  for  second  hrood 
control  was  equal  to  the  straight  DDT  schedule. 

The  difference  between  No.  S  and  9  is  highly  significant  whereas 
the  difference  between  No.  8  and  7  approaches  high  significance. 

Reducing  the  DDT  to  one  half  pound  in  the  fourth  and  fifth  cover 
application  as  in  No.  7         all  through  the  season  as  in  No.  9  materially 
lowered  the  efficiency  of  the  DDT. 

The  importance  of  adjusting  to  a  uniform  crop  basis  is  clearly 
sejen  when  we  examine  the  effect  upon  treatment  No.  6.    Without  adjust- 
ment it  is  the  least  efficient  treatment  whereas  with  adjustment  it 
becomes  equal  to  No.  8  and  10  which  were  the  most  efficient  ones  without 
crop  adjustment. 
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Residues  at  Harvest 

All  of  the  residues  at  harvest  time  ran  "below  the  tolerance  for 
"both  apples  and  pears,  with  "but  one  exception. 


Residue  Residue 
Treatment  ppm  Treatment  ppm 


No. 

1 

6o9 

No. 

6 

3.7 

No. 

2 

7.0 

No. 

7 

3.6 

No. 

3 

S.kl/ 

No. 

h.l 

No. 

U 

H.7 

No. 

9 

3.U 

No. 

10 

6.0 

l/    There  is  no  logical  reason  why  this  sample  should 
have  run  ahove  the  tolerance  as  the  actual  amount 
of  DDT  applied  throughout  the  season  was  "below  all 
of  the  other  treatments  except  No.  U. 


For  the  apples  the  use  of  oil  in  the  last  two  cover  sprays  gave 
the  highest  amoiint  of  residue. 

Mite  Control  (Apples) 

Due  to  the  necessity  of  com'bining  wettahle  sulfur  in  the  first 
three  cover  sprays  for  the  control  of  powdery  mildew  of  apple,  it  was 
impossi"ble  to  carry  through  certain  miticide  tests  which  were  planned 
for  the  experiment.    This  particular  orchard  was  heavily  infested  with 
"brown  mite  and  red  spider  (two  spotted  mite)  species ?in  19^6.    The  use 
of  wettahle  sulfur  in  the  three  cover  sprays  for  19U7  evidently  gave 
sufficient  control  to  ward  off  any  flare  up  of  mite  population  during 
the  season.    Mite  populations  were  high  and  on  the  increase  throughout 
most  of  the  district  in  I9U7. 

Predators  and  Parasites 

At  the  close  of  the  season  there  seemed  to  "be  a  normal  population 
of  Chrysopidae,  Coccinellidae,  and  Syrphidae  larvae  and  adults,  in  those 
orchards  sprayed  with  DDT.    There  was  an  evident  reduction  in  the 
Aphelinus  aali  species  on  the  woolly  apple  aphid. 

The  upsurge  of  mite  populations  which  have  occurred  during  the 
past  three  seasons  may  or  may  not  "be  the  direct  result  of  the  use  of  DDT 
in  codling  moth  control.    In  fact  we  were  having  some  very  definite  mite 
problems  before  the  advent  of  DDT  and  we  have  experienced  heavy  mite 
populations  in  orchards  which  never  have  received  a  DDT  spray.    There  is 
need  for  more  actual  data  in  the  study  of  mite  populations  in  Colorado. 
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DELAHiARE 

L.  A«  Steams,  Delaware  Agricultural  Experiment  Station,  Ne-wark 
Seasonal  Conditions  and  Codling  Moth  Abundance 


Codling  moth  abundance,  in  1947,  was  approximately  the  same  as  in 
1946.     Crop  losses  from  this  source  for  these  two  years  are  the  lowest  of 
record.     In  one  orchard  in  which  lead-oil-nicotine  was  previously  the 
accepted  schedule,  bait  trap  catches  for  1943,   '44,  and  '45  averaged  1546 
moths;  in  1945  and  '46,  unaer  the  present  lead-DDT  program,  the  catches 
averaged  103  moths  —  a  reduction  of  93^.     This  example  is  indicative  of  the 
population  trend  in  well-sprayed  plantings  throughout  the  State.     The  re- 
verse situation  is  presented  by  blocks  in  different  areas,  which  suffered 
heavy  frost  damage  on  the  nights  of  May  8,  9,  and  10,  1947,  and,  therefore, 
received  no  sprays  follov^ing  the  petal  fall  application.     These  neglected 
blocks  will  require  intensj.ve  treatment  during  1948  to  insure  a  satisfactory 
crop. 

Emergence  of  the  spring  brood,  in  1947,  commenced  April  24  and 
ended  June  19,  with  90^  of  the  moths  appearing  in  May.    Em.ergence  of  the 
first  brood  commenced  July  3  and  ended  August  6,  with  99^  of  the  moths  appear- 
ing in  July.    With  the  periods  of  adult  activity  so  well  defined,  the  lead- 
DDT  program  and  the  straight  lead  and  straight  DDT  schedules  as  well 
(treatments  4,  3,  and  1  in  the  accompanying  table)  —  with  sprays  recommend- 
ed on  May  2,  16,  and  26;  June  7  and  21;  July  5  and  19;  and  August  2  —  proved 
highly  effective. 

Experimental  Spraying  for  Codling  Moth  Control 
(in  cooperation  with  JJ,  LeRoy  Parker) 

DDT,  Toxaphene  and  Lead  alone,  DDT  and  Lead,  ana  Toxaphene  and 
Lead  were  compared  for  codling  moth  control  in  the  rectangular  block  of  322, 
20-year-old,  Red  Delicious  apples  used  for  similar  studies  in  1946,  1945,  and 
1944.     This  planting  was  divided  into  five  plots  (of  55,  55,  66,  69,  and  77 
trees,  respectively),  so  arranged  that  one  plot  (lead  alone),  three  rows  wide, 
transected  the  others  centrally.     Seven  applications  (a  petal  fall  and  six 
cover  sprays)  were  made  with  a  500-gal,  speed  sprayer  (rate,  15  gals,  per 
tree)  on  the  following  dates:    May  9  -  petal  fall,  26,  June  4,  14,  28,  July 
10,  and  29. 

Lead  arsenate  (3  Ibs./lOO  gals.)  was  used  with  lime  (3  lbs.)  and 
flotation  sulfur  paste  -  45^  (12  lbs.)  in  the  pre-blossom  and  petal  fall  sprays 
for  all  treatments;  sulfur  (8  lbs.),  in  the  first-  and  second-cover  sprays; 
and  weak  Bordeaux  (J-3-1C0)  in  the  third-  ,  fifth-  and  sixth-cover  sprays  and 
(1-3-100)  in  the  fourth-cover  spray.     The  treatments  of  DDT  and  of  Toxaphene 
alone  included  the  toxicant  at  the  rate  of  1  pound  in  all  covers  except  the 
fifth,  where  it  was  reduced  to  3/4  pound.    The  treatment  of  lead  alone  was 
at  the  rate  of  4  pounds  in  all  covers.     The  treatments  of  DDT  and  lead  and 
of  Toxaphene  and  lead  included  lead  at  the  rate  of  4  pounds  in  the  first- 
cover;  DDT  or  Toxaphene  (1  lb.)  and  lead  (3  lbs.),  in  the  second  and  third 


covers;  and  DDT  or  Toxaphene  (1  lb.)  in  the  fourth,  fifth,  and  sixth  covers. 

The  results,  as  set  forth  in  the  accompanying  table,  should  be  self- 
explanatory.     Ho"wever,  with  respect  to  coaling  moth,  it  may  be  pointed  out 
that  both  DDT  and  lead  alone  and  DDT  with  lead  gave  almost  complete  control 
{97%),     Toxaphene  alone  and  Toxaphene  with  lead  were  approximately  15^  less 
effective.     This  reduction  is  due  wholly  to  wormy  rather  than  stung  apples, 
and  is  directly  reflected  in  the  higher  percentages  of  dropped  fruit  in  the 
case  of  these  treatments.     The  combination  of  Toxaphene  and  lead  was  no  im- 
provement over  Toxaphene  alone.     There  was  no  significant  difference  between 
treatm.ents  in  the  size  of  the  picked  apples.    Drop  and  harvest  data  agree 
closely.     Oriental  fruit  moth  and'  red-banded  leaf  roller  injury  v;as  obviously 
unimportant.     Plum  ourculio  damage  was  decidedly  more  severe  with  DDT  and 
Toxaphene  than  with  lead.     The  percentage  (55)  marked  by  ourculio  in  the  case 
of  the  DDT  and  lead  treatment  is  definitely  out-of-line,  but  no  explanation 
is  apparent.     The  red  mite  population  with  DDT  alone  and  with  DDT  and  lead 
was  moderately  large;  with  Toxaphene  and  lead  and  with  Toxaphene,  small  to 
negligible.    Miticides  under  the  conditions  of  application  stated  (rainfall 
immediately  following  spraying),  proved  less  than  bO%  effective. 
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IDjkHO 

H.  C.  Manls,  Igrioulttiral  Szperifflent  Station,  Moscow. 


We  hare  not  been  conducting  any  experimental  work  on  the  control 
of  codling  moth  in  Idaho.    Howeyer,  we  have  had  a  chance  to  o'bserrre  the 
results  of  the  use  of  DDT  throughout  the  apple-growing  areas  in  Idaho. 
Of  course,  the  results  in  codling  moth  control  have  been  very  excellent, 
and  similar  to  those  obtained  in  all  other  areas. 

There  has  been,  this  past  season,  a  very  bad  mite  infestation, 
but  it  seemed  to  be  Just  as  heavy  in  orchards  sprayed  with  lead 
arsenate  as  those  sprayed  with  DDT.    In  my  opinion,  last  season  was 
an  exceptionally  favorable  year  for  the  build-up  of  mites.    Of  course, 
since  we  do  know  that  some  of  the  x>arasites  of  mites  are  killed  off 
when  DDT  is  used,  there  is  not  euiy  doubt  in  my  mind  that  infestations 
of  mites  and  woolly  apple  aphids  are  increased,  to  some  extent,  by  the 
use  of  DDT.    However,  due  to  the  rapid  decline  in  codling  moth  popula- 
tions all  over  the  apple-growing  area,  it  may  be  only  necessary  to  make 
one  application  of  DDT  for  the  first  brood  of  codling  moth  and  then 
allow  the  parasites  to  build  back  up  to  take  C€ire  of  mites  and  woolly 
apple  aphids. 

Our  neighboring  State,  as  you  probably  know,  has  been  conducting 
some  research  on  the  use  of  aryl  alkyl  thionophosphate,  and  the  results 
of  their  work  have  been  so  outstanding  in  the  control  of  orchard  mites 
and  woolly  apple  aphids  that  they  are  going  to  recommend  it  for  use  in 
conjunction  with  DDT  during  the  19^  season.    We  are  planning  to  follow 
vult  since  our  conditions  are  quite  similar  to  those  that  occur  in 
Washington,  and  I  am  s\ire  that  if  it  does  a  satisfactory  job  there,  it 
will  do  the  same  here. 


ILLIHOIS 

S.  C.  Chandler,  State  Hiatural  History  Survey  Division,  Carbondale. 


Orchard  Tests  with  DDT  for  the  Control  of  Codling  Moth  in  Illinois  19^7 

The  object  of  conducting  these  tests  was  to  study  the  advantaiges 
and  disadvantages  of  a  DDT  spray  schedule  on  apples  over  the  standard 
lead-nicotine  schedule  in  common  use,  €uid  to  compare  two  newer  forms  of 
DDT,  under  the  trade  names  of  Codam  and  Nonpareil,  with  a  standard 
schedule  and  one  containing  wettable  powdered  DDT.    Unreplicated  plots 
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were  used,  "but  they  were  located  in  a  considerable  number  of  orchards 
widely  scattered  over  the  State.    Little  supervision  was  given, 
occasionally  not  enough  to  keep  the  grower  from  mixing  up  his  spray 
schediiles  and  introducing  a  little  DDT  into  his  standard  schedule, 
"but  it  was  our  idea  to  see  how  the  various  growers  would  handle  these 
schedules  themselves. 

The  important  data  from  the  spray  schedules  is  given  in  Table  1, 
It  will  be  seen  from  this  and  Table  2  that  the  first  five  orchard  te^ts 
were  arranged  for  the  sole  purpose  of  comparing  a  standard  and  a  DDT 
schedule.    The  relatively  large  number  of  lead  arsenate  sprays 
indicated  in  Table  1  even  in  the  DDT  plots  was  due  to  the  fact  that 
in  most  cases  the  calyx  and  two  or  three  covers  were  the  same  in  both 
blocks  and  contained  lead  arsenate  only  for  the  insecticide.  The 
exact  dosages  of  the  various  insecticides  are  not  given  but  in  most 
cases  growers  followed  the  recommended  or  suggested  strengths  given 
in  our  Extension  Circular  6lO. 


-  17  - 


Sommary  and  ConcltLslons  -  Codling  Moth  Control 

1.  ComparlBon  between  Standard  and  DDT  Schedtiles 

Averjiging  the  percentages  given  in  Table  2  for  the  first  five  or- 
chards and  including  Plots  2,  U  and  UA  of  the  Saith  orchard  we  find  an 
average  of  5,7  percent  of  the  fruit  wormy  in  the  DDT  "blocks  and  18.6  per- 
cent in  the  stamdard,  or  a  ratio  of  1  to  3»3«    ^®  ratios  for  the  past  two 
seasons  have  heen  as  follows,  DDT  to  standard,  19^5»  1  to  3*3 ?  and  19^6, 
1  to  2.3. 

2.  Cogiparison  Between  Wettahle  Powdered  DDT  and  DDT  in  the  Form  of 
Codam  and  Nonpareil. 

As  it  was  used  in  the  last  three  orchards  listed  in  Tahle  2,  Codas  was 
inferior  to  powdered  wettahle  DDT.    In  the  Smith  orchard  where  a  standard 
schedule  was  used  in  one  block  it  was  not  superior  to  the  standard.  Non- 
pareil in  one  orchard  in  two  varieties  was  inferior  to  the  powdered  DDT  and 
not  superior  to  the  standard.    In  19^6  in  this  same  orchard  (Stoith)  it  was 
as  efficient  as  the  powdered  wettahle  DDT. 

Mite  Injury 

Mite  injury  was  presient  in  all  DDT  sprayed  "blocks  hut  in  no  case  severe. 
The  contrast  was  not  great  between  the  DDT  and  the  standard  plots.    It  seems 
likely  that  this  is  in  part  due  to  the  type  of  DDT  schedule  used.    It  will 
be  seen  by  Table  1  that  it  was  seldom  used  alone  but  in  smaller  dosages  with 
lead  arsenate  or  nicotine,  and  that  the  number  of  DDT  sprays  was  not  great 
compared  with  the  total  n-umber  of  sprays, 

Red-Banded  Leaf  Holler 

The  injury  from  red-banded  leaf  roller  which  was  so  severe  in  I9U6  in 
some  localities  was  very  light  in  all  the  eight  orchards  in  these  tests.  This 
is  in  part  due  to  the  spray  schedules  used  in  the  DDT  blocks.    As  is  indicated 
in  Table  1,  lead  arsenate  was  used  in  the  early  sprays  entirely  or  later  with 
DDT,  and  this  probably  reduced  the  first  broods  sufficiently  to  prevent  later 
increase,    Natursd  enemies  also  were  probably  an  important  factor,  especially 
where  the  schedule  did  not  run  too  heavy  to  DDT. 

Oil-DDT  and  Other  Foliage  Injury 

The  number  of  times  summer  oil  was  used  with  DDT  is  shown  in  the  last 
column  in  Table  1.    The  injury  from  this  source  was  light,  except  in  the 
Jeffries  orchard  where  a  combination  of  Nicosol  and  DDT  seemed  to  give 
moderate  injury.    In  every  case  the  standard  block  had  somewhat  better  foliage 
than  the  DDT  block,  though  this  was  due  to  somei^at  less  injury  both  from 
mites  and  oil-DDT  injury, 

Fruit  Injury  from  DDT 

The  effect  of  DDT  on  russeting  and  color  at  harvest  was  not  very 
noticeable  in  any  of  the  test  orchards  in  I9U7, 
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Ta*ble  2.    Smmary  of  Final  Codling  Moth  Infestation  Data  Takeii 
in  DDT  Apple  Spray  Tests  in  Illinois,  Soason  of  I9U7. 


Plot 

Type  of  Spray  Sched-ale 

Percent  of  Apples 

Orchard 

No. 

Mat erial s 

Chiefly  Used 

Woraiy 

Sttinf 

Jeffries 

1 

Standard, 

lead-nicotine 

15.^ 

10,0 

2 

Tyni* 

JL/JJ  X 

Sauer 

1. 

ovancLara, 

1  A  n               4       /%  ^  4  V%  A 

X  eSlCl-^ns.  CO 

IS!  7 

2 

DDT 

15. s 

Foreman 

1 

otandardf 

ieacL— ni  co  ^mc 

i*  f 

2 

DDT 

»3 

Ringhausen 

1 

dbancLaro., 

xeacL— nico  bine 

ok  ft 

7  Q 

Golcl.  Delic, 

2 

DDT 

9.2 

3.8 

Wil.  Twig. 

1 

Standard, 

lead-nicotine 

12.H 

2 

Thornton 

1 

Standard, 

leadr.nicotine 

9.7 

3.7 

2 

jJJJX 

^.  J- 

Sckert 

T 
X 

Wettahle, 

powdered  DDT 

9.1 

StaTman 

2 

Codam 

35.1 

lg.5 

lork 

1 

we u vaoie , 

powCLerea  uux 

0,1 

wouani 

i.O«  f 

JMugenx  OS 

c. 

Wet table, 

powdered  DDT 

1,2 

3.S 

Schapanski 

3 

Wettahle, 

powdered  DDT 

3.0 

2,0 

1 

vOCLGtffl 

- 

0*  0 

Smi  tn 

1 

^  A  /4  A 

Xo  •  J. 

1  4^       ^  ^  Wk  tf^  v% 

donaxnan 

0 

c. 

0  vancLarcL, 

leacL— nico  t  me 

3 

nonpar eix 

Wet table, 

powdered  DDT 

3.3 

1.7 

ua 

Wet table. 

powdered  DDT 

3-0 

2.3 

Kinnard 

1 

Codetm 

13.2 

12.g 

2 

Standard, 

lead-nicotine 

12.6 

IU.2 

3 

Nonpareil 

13. g 

7.6 

Wet table, 

powdered  DDT 

3.6 

u.o 

Ua 

Wet table. 

powdered  DDT 

6.g 
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Idward  Marshall,  Indiana  Agricultiiral  Ibrperiment  Station, 
Orleans. 


Por  the  past  two  years  at  Mitchell  only  two  sprays  containing  DDT 
have  "been  needed  to  control  the  codling  moth  and  at  the  game  time  avert 
(but  not  control)  the  destructive  attacks  of  spider  mites  resulting 
from  the  killing  of  the  natural  enemies  of  the  mites  through  numerous 
applications  of  DDT. 

A  comhination  of  %oming  "bentonite  5  pounds  per  100  gallons  of 
water,  DDT  1*5  pounds  of  50  percent  powder,  nicotine  sulfate  one  pint 
and  soybean  oil  one  quart  proved  to  be  the  most  successful  spray  for 
apples  and  the  combination  was  satisfactory  even  in  the  Blrod  orchard 
planted  in  1912,  one  which  is  widely  known  for  its  heavy  infestation. 
Lead  arsenate  and  oil   with  DDT  also  controlled  although  this  combina- 
tion causes  some  foliage  injury. 

The  season's  program  began  with  a  dormant  spray  applied  March  20 
to  April  3  and  contained  X/2-3/^100  bordeaux  with  three  percent  oil. 
This  was  followed  by  7  sulfur  sprays  and  one  of  Permate  to  control  apple 
diseases.. 

Lead  arsenate  was  added  in  the  calyx  application  and  two  cover 
sprays  following  the  calyx  spray.    By  this  time  sulfur  and  other 
fungicidal  materials  were  discontinued  and  DDT  incorporated.  The 
application  of  the  first  very  thorough  DDT  containing  spray  was  care- 
fully timed  to  be  put  on  just  as  the  codling  moths  of  the  first  brood 
were  flying  in  large  numbers  and  laying  eggs  but  before  egg  hatch  had 
begun  to  be  conspicuous.    This  took  place  in  19^7  about  June  21  to  23 
at  Mitchell,    A  man  on  the  ground  sprayed  the  trees  from  the  inside  out 
and  one  using  a  tower  sprayed  them  from  the  outside  in.    Such  an  appli- 
cation practically  emihilated  this  apple  insect  for  approximately  25 
days. 

Careful  watch  was  kept  for  the  renewal  of  entties  of  newly  hatched 
codling  moth  larvae  into  the  apples.    About  July  23  this  began  to  take 
place  and  a  DDT  containing  spray  similar  to  the  first  one  was  used  to 
combat  attack.    This  application  was  completed  July  31»    These  two  sprays 
were  all  that  were  necessary  after  June  20  and  through  September  10, 
This  timing,  and  the  application  of  this  combination,  prevented  a  heavy 
hatch  and  entrance  of  larvae  into  the  fruit  so  common  in  early  September. 
A  check  of  the  fruit  at  harvest  showed  it  to  be  less  than  15  percent 
wormy.    Such  a  program  is  most  successful  where  apple  scab  has  been 
efficiently  controlled  resulting  in  healthy  foliage  to  properly  mature 
the  fruit. 
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(AmoTints  "based  on  100  Gallons  of  Water) 

Per  100  Apples  at  Haryest 
Affected  Wormy 

Lead  arsenate  3  I'b.  three  sprays- 

wyoiBing  Denuonibe  p  xd»«  soyoean  oix  i  4.b., 

nicotine  sulfate  1  pt.  in  three  sprays. 

U5.OO 

Uo.oo 

Lead  arsenate  3  Ih.  three  sprays-lead 
arsenate  3  Ih. ,  zinc  sulfate  3  l'b»t  lime 
"5  It.    oil  1/2  percent  three  sprays. 

Ul.OO 

20.50 

Lead  arsenate  3         three  sprays- 
Black  Leaf  155  3          oil  1/2  percent 
one  sprajr-Black  Leaf  155  3  Ih,  six  sprats. 

26,00 

15.50 

Lead  arsenate  3  lb.  three  sprays- 
Lead  arsenate  k  Ih.,  oil  1/2  percent,  soap 

1  /p  Tl3.   tvo  aTM»fl.va  —  Wvorain^  tentonit©  8  lb. 
flocculated  with  soap  suid  alumintusi  sulfate 
one  spray. 

21,50 

6.50 

Lead  arsenate  3  lb.  three  sprays 

DDT  1.5  lb.  of  50  percent  powder  two  sprays. 

1^.90 

13.20 
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KANSAS 

B.  L.  Eshbaugh  and  R»  L,  Parker,  Kansas  Agricultural  Experiment 
Station,  Hanhattsui. 


Codling  Moth,  Two- Spot  ted  Mite  ttnd  Red-Banded 
Leaf  Roller  Control  During  19^7 

Introduction 


Studies  in  northeast  Kansas  in  19^1^.  19^5  and  19^6  indicated  the 
effectiveness  of  DDT  as  a  codling  moth  insecticide  and  as  a  supplement 
to  lead  arsenate  in  apple  spray  schedules  and  those  in  19^5  19^6 
showed  the  possihility  of  the  occurrence  of  the  two-spotted  mite  in 
apple  orchards  where  no  miticide  was  used  with  DDT.    Additional  studies 
of  DDT  and  other  materials  for  codling  moth  control  were  made  in  north- 
east Kansas  in  19^7        observations  made  on  mite  and  red-handed  leaf 
roller  damage  in  the  experimental  plots. 


Seasonal  Conditions  and  Codling  Moth  Ahundance 

First  Brood.    The  first  recorded  catch  of  codling  moths  during 
19^7  was  two  moths  on  May  2^.    Emergence  started  in  (iages  May  21, 
Large  numbers  of  moths  were  removed  from  "bait  traps  during  the  first 
ten  days  of  June.    The  numbers  of  moths  in  flight  was  low  during  the 
last  half  of  June  and  the  first  half  of  July.    The  first  larval  entry 
was  noted  on  June  5»    June  10  to  June  20  was  the  period  of  heaviest 
larval  hatch.    The  usual  short  lapse  of  codling  moth  flight  between  the 
first  and  second  broods  in  this  area  did  not  occur,  although  the  number 
of  moths  removed  from  bait  traps  during  this  period  was  small. 

Second  Brpod.  On  July  11,  bait  trap  and  emergence  cage  catches 
indicated  the  first  brood  moths  had  begun  to  emerge.  Uniform  numbers 
of  moths,  with  few  high  and  low  catches,  were  removed  from  bait  traps 
the  first  part  of  this  brood  period.  Apeak  in  the  number  of  second 
brood  moths  was  reached  on  August  10  and  11.  Weather  conditions 
throughout  most  of  the  second  brood  were  hot  and  dry,  resulting  in  some 
damage  to  the  fruits  from  codling  moth  larvae* 

Third  Brood.    Weather  conditions  favoring  the  rapid  development  of 
codling  moths  resulted  in  a  partial  third  brood  in  northeast  Kansas. 
Nine  second  brood  moths  were  removed  from  emergence  cages  August  23* 
indicating  an  early  third  brood.    Codling  moths  increased  rajildly  in 
number  until  a  peak  was  reached  on  September  !•    Large  catches  of  moths 
continued  to  September  17*    The  most  severe  damage  to  fruit  of  the  season 
occurred  between  September  g  and  20.    The  operation  of  bait  traps  was 
discontinued  on  September  20, 
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Seasonal  Damage 

Codling  moth  control  was  good  in  most  orchards  receiving  the 
required  ntm"ber  of  first,  second,  and  third  "brood  cover  sprays.    As  in 
I9H6,  the  last  three  cover  sprays  were  the  most  important •    Only  a  small 
number  of  wormy  apples  was  found  following  the  first  "brood.  Although 
many  infested  fruits  were  foxind  late  in  the  growing  season,  the  apples 
harvested  in  northeast  Kansas  were  more  free  from  codling  moth  injury 
than  in  previous  years, 

I9H7  Tests 

The  combinations  of  insecticides  used  in  19^7  are  indicated  in 
Table  1. 


Table  1.    Insecticides,  dosages,  and  schedules  used  in  control  tests 
in  pounds  per  100  gallons  of  spray  mixtxipe, 

 Treatment  in  100  Gallons  of  Water  

All  plots  except  the  check  had  a  calyx  spray  of  k  pounds  of  lead 
arsenate . 

1.  Check  plot  -  no  insecticide  treatment.  

2.  Lead  arsenate,      lb«,  7  covers. 

3.  Lead  arsenate,  h  lb,,  plus  zinc  sulfate,  k  oz.  plus  summer  oil  emulsion, 
 2  q.t.,  7  covers.    Oil  omitted  after  ^th  cover  spray.  

*r    Lead  arsenate,  k  lb,,  plus  "Vapotone , "1^/  1  pt.,  7  covers. 

~,    DDT  50^  wettable2/,  1  1/2  lb.  plus  «DBr  Dry  Mix  No.  l,"j[/  5  oz.,  7  covers. 

Tl    DDT  50^  wettable,  1  l/k  lb,,  plus  ••DN-111 ,  "M/  1  1/h  lb.  plus  lead 

 arsenate,  3  I'b**  ^  covers.  

7.  DDT  50^  wettable,  1  1/2  lb.  plus  "DH.lll,"  1  lb.,  5  covers. 

8.  DDT  50^  wettable,  1  1/2  lb.  -plus  "DN-111,"  1/2  lb.,  6  covers. 

9.  "Miticidal  DDT,«^  3  lb.,  7  covers. 

10^!     "Black  Leaf  155,  "6/  3  Ist  and  2nd  covers;  2  lb.  plus  "Superla" 

 summer  oil  emulsion,  2  qt.,  3rd  through  7th  covers.  

11^    "Black  Leaf  155-DDT«ii  lb.,  1st  and  2nd  covers;  2  lb.  plus  "Superla" 

summer  oil  emulsion,  2  qt.,  3rd  through  7th  covers. 
12,     "Bhothane  WP-50,"g/  3/k  lb.  plus  "H.  B.  761."^  3/k  lb,,  7  covers. 


1/     i^fty  percent  hexaethyl  tetraphosphate  (California  Spray  Chem,  Corp.). 
2/    Deenate  -  5O-W  (B.  I.  DuPont  de  Nemours  &  Co.,  Inc.). 
]J    A  concentrated  dinitro  compound  (Dow  Chemical  Company). 

Footnotes  continued  on  following  page. 
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footnotes  (Continued) 

^    A  derlTatlTd  of  dlnitro  ortho  eydoheylphenol  (]>ow  Chemical  Co.). 

^    must  plus  hydroxy  pen  tamo  thyl  flavan  (B.  !•  DoPont  de  Hemours  &  Co,,  Inc.). 

6/    A  fixed  nicotine  (TolDacoo  By-Producte  Corp.). 

2/    Seven  percent  of  100  percent  aoluble  nicotine  plue  17  percent  DDT 
(To'bacco  By-Product8  Corp.), 

S/    Tifty  percent  dichloro-diphenyl-diohloroethane  (Boha  <&  Haas  Co*). 

^    3,^dichloro  benzene  sulfonitranilide-^  (Bohm  A  Haas  Co.). 


Two  single-tree  replicates  randomized  in  S  rows  of  trees,  each  rov 
containing  10  trees,  were  used  for  each  insecticide  or  combination  of 
insecticides  tested.    Two  early  sulfur  sprays  were  applied  for  apple  scab 
control.    Lead  arsenate,  U  pounds  to  100  gallons  of  water,  was  applied 
uniformly  to  all  trees  in  all  plots,  except  the  check  plot  %^ich  receired 
no  insecticide  sprays,  in  the  calyx  spray  which  was  applied  May  19 .  The 
cover  sprays,  timed  in  accordance  with  two  sets  of  codling  moth  bait 
traps,  were  applied  as  follows:    Hrst  cover,  Jtme  2;  second  cover,  June 
11;  third  cover,  June  25;  fourth  cover,  July  9;  fifth  cover,  July  22; 
sixth  cover,  August  5;  seventh  cover,  August  19- 

Summer  oil  emulsion  was  omitted  from  the  sprays  used  on  the  lead 
arsenate-zinc  sulfate  plots  after  the  fifth  cover  spray.    BDT  was  used  in 
a  varying  number  of  sprays  on  four  plots  to  determine  the  number  of  DDT 
sprays  necessary  for  best  control  of  codling  moth  under  northeast  Kansas 
conditions.    Miticides  were  added  to  nine  plots  to  obtain  a  comparison 
between  the  miticide  used  and  between  the  different  strengths  of  "DM-lll." 
A  plot  receiving  no  insecticide  or  miticide  was  left  to  obtain  information 
about  the  increase  of  codling  moth,  two-spotted  mite,  and  red-banded  leaf 
roller.    Pour  to  seven  spray  applications  were  made  to  the  trees  in  all 
plots  except  the  check  plot. 

Bo  hormone  spray  applications  were  made  to  the  plots  to  prevent 
the  fruit  from  dropping. 

Wormy,  stung,  and  clean  dropped  apples  were  recorded  for  each  tree 
at  intervals  during  the  summer  to  August  30*    A  hail  and  wind  utorm  on 
September  10  caused  most  of  the  apples  to  drop  in  the  orchard  i^ere  the 
test  plots  were  located.    Five  hundred  dropped  fruits  were  counted  per 
tree  September  12  through  September  IS  and  considered  as  harvested  apples. 

Apples  selected  at  the  time  of  harvest  from  all  plots  were  collected 
and  analyzed  for  arsenic  or  DDT  residue. 
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Results 


Data  for  the  various  insecticide  tests  for  the  control  of  codling 
moth,  two-spotted  mite,  and  red-banded  leaf  roller  in  the  Blair  experi- 
ment orchard  at  Blair,  Kansas  are  recorded  in  Tables  2,  3»  and  k. 
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Nine  of  the  tvelre  inioetioide  co&blnationt  In  control  plott 
(Taldle  S)  gave  excellent  codling  moth  control  with  92*6  to  9^*^  percent 
of  clean  fruit  per  plot  for  the  entire  season* 

An  Increase  of  approximately  5  percent  in  clean  harvested  fruit 
resulted  with  each  additional  DDT  spra;^  applied  after  the  fourth  cover 
spray  through  the  seventh  cover  spray*    DS7  used  alone  or  In  coiiit>inatien 
with  other  materials  in  four  or  five  cover  sprays  was  lees  effective  in 
controlling  codling  moth  than  other  Insecticides  or  combinations  of  in- 
secticides used  in  six  or  seven  cover  sprays.    I>Df  sprays  applied  to  all 
trees  in  the  orchard  not  Included  in  the  plots  proha'bly  aided  the  effecM 
tive  control  of  codling  moth  hy  lead  arsenate  in  those  plot  tests* 

Spray  injury  was  apparent  in  the  "Black  Leaf  155-^^^"  Pl^i  suamer 
oil  emulsion  plot  as  early  as  July  1^»    This  injury  appeared  first  as 
yellowish-green  areas  in  the  leaves,  followed  hy  browning  of  the  areas t 
and  finally  by  defoliation,  as  was  the  case  in  19^6* 

Trees  in  the  plot  treated  with  lead  arsenate  only  showed  some 
arsenical  injury  to  the  leaves  by  Au^st  1.    Injury  to  the  leaves  after 

August  7  v&e  intensified  by  the  presence  of  two^-spotted  mites* 

Residue  analyses  of  washed  and  unwashed  apples  indicated  that  the 
acid  wash  used  to  remove  arsenic  residue  from  fruit  removed  little  if 
any  of  the  DDT  residue.    All  samples  of  fruit  from  trees  treated  with 
lead  arsenate  v>hen  vrashed  had  a  residue  below  the  residue  tolerance 
for  arsenic* 

Favorable  weather  conditions  for  rapid  mite  development  occurred 
during  much  of  July  and  throughout  August  emd  September.    The  two-spotted 
mite  caused  5O  to  95  percent  defoliation  of  trees  by  harvest  time,  where 
mite  control  was  inadequate*    Hains  starting  October  3  caused  new  leaf 
growth  and  blossoming  in  many  instances.    If/here  use  of  summer  oil 
emulsion  or  "DN-111"  was  terminated  during  the  early  summer,  mites  became 
abundant,  three  to  five  weeks  later. 

The  comparative  abundance  of  the  two- spotted  mites  from  June- 1^  to 
September  I5  on  trees  in  the  Blair  experimental  orchard  plots  is  shown 
and  its  effect  on  the  condition  of  the  foliage  is  indicated  in  Table  3» 
The  lead  arsenate  combination  with  2  quarts  of  summer  oil  emulsion  to 
100  gallons  of  water,  when  the  oil  was  omitted  after  the  fifth  cover 
spray,  failed  to  give  mite  control  three  weeks  after  this  application. 
Where  miticides  were  added  to  the  spray  program  to  control  two-spotted 
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mites  and  were  terminated  early  in  the  spray  program,  the  mite  population 
increase  followed  three  to  five  weeks  later.    The  residual  effect  of  "DN- 
111"  for  two-spotted  mite  control  is  approximately  twice  that  of  summer 
oil  emulsion  when  used  in  the  same  numlDer  of  sprays.    Five  pounds 
"Miticidal  DBT"  to  100  gallons  of  water  and  DDT  plus  5  ounces  "DN-Dry 
Mix  No,  1"  to  100  gallons  when  used  in  seven  cover  sprays  and  l/2  to  1 
pound  "DN-111"  to  100  gallons  when  used  in  five  or  more  cover  sprays 
inhibited  proportionately  the  increase  of  two -spotted  mites  and  foliage 
remained  in  good  condition  to  the  end  of  the  season.    Two-spotted  mites 
were  found  on  the  trees  in  the  "Hho thane  WP-50'*  plus  "H.E,  76I"  and 
fixed  nicotine  plots  on  August  1.    The  mite  population  in  these  plots 
did  not  increase  rapidly  until  after  the  seventh  cover  spray  was  applied 
August  19.    Hexaethyl  tetraphosphate,  when  used  in  the  regular  lead 
arsenate  spray  schedule  and  in  seven  cover  sprays,  was  not  effective  as 
a  residual  miticide.    Defoliation  of  the  trees  "by  two-spotted  mites  in 
these  plots  by  October  22  was  95  percent. 

No  damage  by  red-banded  leaf  roller  occurred  in  any  of  the  plots 
(Table  k)  ^ere  lead  arsenate  was  used.    Apples  injured  by  this  pest 
were  found  in  plots  sprayed  with  fixed  nicotine  or  DDT. 
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lUSSAGHUSSTTS 

!•  Bourne,  Massachusetts  l^icultural  Experiment  Station, 
lahertt . 


Teste  of  Lead  Arsenate  and  DDT  in  Codling  Moth  Control 

In  a  'block  of  Mcintosh  in  the  Station  Orchax^d,  an  all  lead  arsenate 
prograB  in  the  stcmdard  schedule  in  pink,  calyx  and  four  cover  sprays,  in 
which  the  dosage  mb.u  3  pounds  per  100  gallons  in  pink  and  third  corer;  U 
pounds  in  caljx,  first  and  second  coyer s;  and  2  pounds  in  fourth  cover 
spray,  the  record  of  fruit  at  harvest,  showed  11.6  percent  injury  "by 
codling  moth,  slight  ourculio  scarring  and  10  percent  scah,  TJnsprayed 
checks  in  this  hlock  scored  3^  percent  codling  moth  damage  and  80  percent 
scab. 

In  plots  in  which  an  emergency  spray  of  lead  arsenate  3  pounds  was 
appiiea  niaway  oetween  second  and  third  cover  sprays  (ahout  June  21 )  cod- 
ling moth  injury  was  reduced  to  1.2  percent  and  scah  to  k  percent  with 
9^  percent  clean  fruit. 

The  fungicide  in  this  block  was  a  combination  of  7ermate  l/2  pound 
and  wettable  sulfur  l/2  dosage.    This  proved  compatible  with  IbblA.  arsenate 
and  proved  to  be  a  good  working  combination. 

Owing  to  the  severe  frost  damage  in  part  of  this  block,  tests  with 
a  DDT  and  lead  arsenate  schedule  had  to  be  transferred  to  a  different 
part  of  the  orchard. 

DDT  was  used  at  strengths  of  l/2  pound,  1  pound  and  2  pounds 
(actual)  combined  with  lead  arsenate  at  2  pounds  dosage. 

The  standard  schedule  in  this  block  was  followed  in  pre-blossom 
applications.    The  DDT  combinations  were  applied  in  calyx,  first,  second 
emd  fourth  cover  sprays.    Lead  arsenate  (3  pounds)  was  used  without  DDT 
in  the  third  cover  spray,  aimed  primarily  for  apple  maggot  control.  The 
record  of  Mcintosh  at  harvest  showed  almost  complete  control  of  codling 
moth  even  following  l/2  pound  (actual)  DDT,    Damage  being  not  over  1,1 
percent  in  all  cases. 

The  DDT  schedule  gave  a  degree  of  protection  much  higher  than  the 
ststndard  lead  arsenate  schedule  and  comparable  to  the  standard  schedule  with 
the  emergency  application  between  second  and  third  cover  sprays  with  the 
saving  in  cost  of  the  extra  spray.    The  DDT  and  lead  arsenate  combination 
at  strengths  of  1  pound  and  2  pounds  of  DDT  (act\ial)  also  held  curculio 
satisfactorily.    DDT  at  l/2  pound  (actual)  and  lead  arsenate  2  pounds 
per  100  gallons  did  not  give  protection  equal  to  lead  arsenate  (U  pounds) 
alone,  against  curculio. 
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MICHIGAN 

Bay  Hut son,  Michigem  State  College,  East  Lansing. 

19^7  Work  on  the  Control  of 
Codling  Moth  and  Associated  Pests  In  Michigan 


In  the  Palmer  Orchards  at  Leslie,  Michigcui,  a  randomized  Mock 
lay-OTit,  using  21  single  tree  replicates  for  each  of  7  treatments,  vas 
set  upo    It  included  Cortland,  Snow  and  Jonathan  varieties  of  apples. 
Standard  spray  treatments  of  lead  arsenate  and  vettable  sulfur  were 
applied  "by  the  owner  of  the  orchard  througji  the  first  cover  spray. 
Beginning  with  the  second  cover  spray  on  June  27 1  experimental  sprays 
of  parathion,  DDT  and  lea9.  arsenate  were  applied,    ITour  applications 
were  made,  following  a  2-week  schedule.    In  the  first  two  applications, 
wet table  sulfur  was  added  to  each  treatment.    No  fungicide  was  used  in 
the  last  2  applications.    Maximum  temperatures  on  the  dates  of  applica- 
tion ranged  from  73  degrees  to  95  degrees  ?.    The  highest  temperature 
at  which  parathion  was  used  was  86  degrees  P.    Treatments  were  applied 
with  standard  orchard  equipment  and  all  spraying  was  done  from  the 
ground.    At  harvest  time  the  yield  of  each  tree    was  recorded  and  2 
"bushels  of  firuit  from  each  tree  were  scored  for  insect  injury.    In  a 
few  ca^es,  yhere  the  yield  was  less  than  two  "bushels,  the  entire  yield 
was  scored. 

Treatments  and  results,  in  terms  of  percent  of  apples  entered  "by 
codling  moth  larvae,  are  tabulated  "below.    Sach  figure  represents  the 
average  of  21  single  tree  plots. 


Treatment 

Percent  of  Apples 
Entered  by  Codling  Mothl/ 

2.5  lb,  of  25^  parathion 

O.h 

^  lb.  of  15^  parathion 

0.6 

1.75  1^.  of  15^  parathion 

O.g 

1  lb.  of  25^  parathion 

0.9 

1.5  lb,  of  50^  DDT 

0.9 

3  lb,  lead  arsenate,  1  Ibo  zinc  sulfate 

and  k  lb.  lime 

2.U 

Check  (no  insecticide  after  first  cover) 

6.2 

l/    At  odds  of  19  to  1-,  the  significant  difference  between  treatment 
means  is  1«3  percent. 
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None  of  the  treatments  had  any  significant  effect  on  yield  and 
no  spray  injury  was  ©"bserved.    Chemical  analyses  "by  Dr.  P.  E,  Averell 
of  the  American  Cyanamid  Company  indicated  that  within  three  weeks 
after  the  fourth  application  of  parathion,  the  residue  on  the  fruit 
had  decreased  to  less  than  0»2  p.p.m. 

The  following  items  were  reported  hy  mem'bers  of  this  department 
at  the  19^7  meeting  of  the  American  Association  of  Economic  Entomologists 
in  dhicago: 

(1)  Parathion  at  the  concentrations  mentioned  ahove  gave  excellent 
control  of  the  red-banded  leaf  roller,  although  not  signifi- 
cantly "better  than  lead  arsenate.    DDT  gave  inferior  control. 

(2)  One  application  of  2.5  pounds  of  25  percent  parathion 
controlled  two-spotted  mite  on  apples,  the  residue  remaining 
toxic  long  enough  to  prevent  reinfestation  "by  eggs  present 
at  the  time  of  spraying. 

(3)  In  trials  against  the  Ihiropean  red  mite,  one  application  of 
2.5  pounds  of  25  percent  parathion  killed  all  live  forms  "but 
did  not  prevent  eggs  from  hatching  and  developing  to  maturity. 


MISSOURI 

Lee  Jenkins,  Curtis  W.  Wingo  and  Wil"bur  R.  Bnns,  Missouri 
Agricultural  Experiment  Station,  Columbia. 

Codling  Moth  Control  Work  in>  Missouri  -  19^7 

The  experimental  work  for  fruit  insect  control  was  done  in  three 
different  orchards  during  19^7-     Sixteen  3  to  U  tree  plots  were  located 
at  the  Gardner  Orchard,  McBaine,  Missouri.    Tests  in  cooperation  with 
the  Fruit  Experiment  Station  at  Camp"bell  were  conducted  on  the  control 
of  codling  moth,  European  red  mite  and  two-spotted  mite.    The  small 
Horticulture  Orchard  at  Columbia,  consisting  of  about  an  axire,  was 
sprayed  on  a  seven  day  schedule  using  2  pounds  of  50  percent  wet table 
DDT  per  100  gallons  through  the  period  of  the  first  brood  of  codling 
moth,.    The  last  spray  was  applied  July  7» 


Grardne  rOr  chard 


The  calyx  and  first  cover  sprays  were  the  same  in  all  plots. 

Calyx  -    Two  pounds  lead  arsenate  plus  3/^  pound  Fennate  plus 
3  pounds  micro  fine  siilfur, 

1st  cover  -  Lead  arsenate  3  pounds  plus  3/^  pound  Permate  plus 
3  pounds  of  sulfur  on  all  plots. 

Plot  1  -  Second  cover,  2  potuids  lead  arsenate,  3/^  pound  50  per- 
cent DDT  plus  3  pounds  sulfur  and  3/^  pound  Permate;  3^^ 
cover,  insecticide  same  as  2nd  cover,  1  pound  fi^e-n-lead 
added  aind  k  pounds  mike  sulfur;  Uth  and  ^th  covers  same  as 
3rd  except  fungicide  omitted;  6th  cover,  2  pound  50  percent 
7er&  gth  cover.  1  l/2  pound  50  percent  DDT. 

-  Plot  2  -  Same  as  plot  1  except  1  pound  sulfur  added  in  hth,  ^th 
and  6th  sprays. 

Plot  3  -  Second  cover,  2  pounds  50  percent  DDT  plus  3  pounds  mike 
sulfur  plus  3/^  pound  Permate;  3rd  cover  same  as  2nd  except 
k  pounds  mike  sulfur  used  as  the  fungicide;  ^th,  5th  and  6th 
covers,  2  pounds  50  percent  DDT. 

Plot  h  -  Same  as  plot  1  except  Methoxy  DDT  substituted  for  DDT. 

Plot  5  -  Same  as  plot  3  except  Methoxy  DDT  and  half  DDT  used 
instead  of  DDT  alone. 

Plot  6  -  Same  as  plot  3  except  half  Methoxy  DDT  and  half  3959  used 

{k  pounds  of  25  percent  3959  is  regular  strength  or  full 
strength) . 

Plot  7  -  Same  as  plot  3  except  Methoxy  DDT  8u)>8tituted  for  DDT. 

Plot  S  -  Three  pounds  lead  arsenate  plus  3/^  potind  Permate  plus 
3  pounds  sulfur  in  2nd  cover;  3  pounds  lead  arsenate  plus 
U  pounds  mike  sulfur  and  1  pound  safe-n-lead  in  3rd  cover; 
Hth  cover,  3  pounds  lead  arsenate  plus  1  pound  safe-n-lead; 
5th,  6th  and  7th  covers  3  pounds  Tohacco  By-Products  nicotine 
and  DDT  "blend  plus  l/2  gallon  oil;  8th  cover  2  pounds  ik  per- 
cent 155  plus  1  quart  oil. 

Plot  9  -  Second,  3rd  and  Uth  covers  8€une  as  plot  S;  5th,  6th  and 
7th  covers  2  pounds  lU  percent  155  plus  2  quarts  suauaer  oil; 
3th  cover  2  pounds  ik  percent  155  plus  1  quart  oil. 

Plot  10  -  DDT  as  in  plot  3  plus  3  pounds  HS  stidcer.  Sticker 
omitted  in  Uth  cover. 
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Plot  11  -  Second  cover  2  pounds  EL-jSl  plue  1  pound 

3/^4-  pound  Fermate  and  3  pounds  sulfur;  ^rd.  cover  same  as 
Ist  except  h  pounds  sulfur  used  and  Fermate  omitted;  kth 
cover  same  as  3rd  cover  except  no  fungicide  used;  ^th  cover 
same  as  kth  cover;  6th  and  Jtn  covers  2  pounds  50  percent 
DDT;  gth  cover  1  l/2  pounds  50  percent  DDT, 

Plot  12  -  Second  cover  k  pounds  HS-761  plus  3/^  pound  Permate  plus 
3  pounds  mike  sulfur;  3rd  cover  U  pounds  HJUy^l  plus  U  pounds 
mike  sulfur;  ^th,  5*^  suid  6th  covers  U  pounds  HII-76I;  7th  and 
gth  covers  same  as  plot  11. 

Plot  13  -  Same  as  plot  8  in  2nd,  3rd  and  kth  covers;  ^th  and  6th 
covers  3/^  percent  non-pareil;  Jth  cover,  trees  H5,  50 »  5^» 
11/2  pounds  50  percent  DDT,  tree  53»  3  quarts  non-pareil; 
Sth  cover  all  trees  sprayed  1  1/2  pounds  5O  percent  DDT. 

Plot  ih  -  Second  cover  1  pound  50  percent  DDT  plus  1  pound  5O  per- 
cent chlordane  plus  fungicide  as  in  plot  1;  3rd  cover  1  pound 
50  percent  chlordane  plus  1  pound  50  percent  DDT  plus  fungicide 
as  in  plot  1;  Uth,  5*^^  and  6th  covers  1  pound  50  percent 
chlordane  plus  1  pound  50  percent  DDT;  7th  and  gth  3/^  pound 
each  of  DDT  and  chlordane. 

Plot  15  -  Same  as  plot  3  except  k  pounds  395^  at  U  pounds  per  100 
gallons  substituted  for  DDT. 

Plot  16  -  Three  pounds  lead  arsenate  plus  h  pounds  brown  sugar 

plus  3/^  pound  Permate  and  3  pounds  mike  sulfur  in  2nd  eover; 
3rd,  Hth,  ^th,  6th,  lib.  and  gth  covers  3  pounds  lead  arsenate 
plus  k  pounds  brown  sugar.    The  3rd  cover  only  having  k  pounds 
mike  sulfur  added.    One  pound  safe-n-lead  added  to  each  spray. 
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Reaults-^t  the  Gardner  Orchard  in  19^7 


Plot 

5^ 

i 

No. 

Wormy 

Stnn^ 

Clean 

1 

3.6 

.7 

95J 

2 

S.2 

1.0 

90.7 

3 

7.S 

.5 

90.7 

12.i| 

1.5 

S6.1 

5 

.3 

95.0 

6 

6.U 

93.2 

7 

15^.6 

.7 

83.7 

B 

6.5 

.3 

93.2 

9 

13.5 

2.0 

10 

1.6 

89.6 

11 

5.0 

9^.6 

12 

lif.O 

l.k 

gU.6 

13 

.k 

97.7  (Tree  No.  53) 

lU 

7.5 

1.0 

91.5 

15 

69.7 

.0 

30.3 

16 

3.2 

2.6 

9^.2 

Horticulture  Orchard  at  Coluin"bia 


Date 

Host 

No.  Apples 
Bxamined 

No.  Worms 
Found 

Sept. 

9 

2 

Golden  Delicious 

500 

0 

Sept. 

9 

1 

Jonathan 

250 

1 

Oct. 

1 

1 

Staymen 

200 

3 
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Red  Mite.  Red  Spider  and  Codling  Moth.  Oaarp'bell,  Missouri  -  19^7 

This  was  a  combination  red  spider,  European  red  mite  and  codling 
moth  study.    The  experiment  was  designed  to  test  the  efficiency  of 
various  acaricides,  vhen  used  throughout  the  season  as  "suppressives" 
for  red  spider  and  European  red  mite.    At  the  same  time  notes  were  to  "be 
m&de  of  the  effects  of  these  acaricides  on  the  insecticides  used  for 
codling  moth  control.     The  materials  were  applied  with  the  regular 
codling  moth  cover  sprays. 

Six  plots  in  the  variety  Red  Delicious  were  used.    The  spray 
program  was  as  follows  "beginning  in  the  fourth  cover. 

Plot  1  -  Two  pounds  lead  arsenate,  1  pound  safe-n-lead,  ^fh  pound 
(50  percent)  DDT,  1  pound  mike  sulfur  in  hth  cover;  2  pounds 
DDT  (50  percent),  1  pooand  mike  sulfur  in  5th,  6th,  7th  tod  gth 
covers. 

Plot  2  -  Two  pounds  lead  arsenate,  1  pound  safe-n-lead,  3/U 

pound  (50  percent)  DDT  in  Uth  cover;  2  pounds  DDT  (50  percent) 
in  5^h,  6th,  7"th  and  gth  covers. 

Plot  3  -  Two  pounds  DDT,  1  pound  safe-n-lead,  U  pounds  Flavan  in 
kth  and  5th  covers;  1  pound,  3  ounces  (5O  percent)  DDT  plus 
5  pounds  DDT-Flavan  mixture  in  6th,  7th  and  ??th  covers. 

Plot  U  -  Two  pounds  lead  arsenate,  1  pound  safe-n-lead,  2  pounds 
DDT-G-enicide  mixture  in  Uth  cover;  2  pounds  DDT-G-enicide 
mixture  in  5th,  6th  and  7th  covers;  1  I/2  pounds  DDT-Oenlcide 
mixture  in  8th  cover. 

Plot  5  -  Two  pounds  lead  arsenate,  3/^  pound  (50  percent)  DDT, 

5  ounces  DN-111  in  Uth  cover;  2  pounds  (50  percent)  DDT  plus 
5  ounces  DN-111  in  5th,  6th,  Jth  suid  8th  covers. 

Plot  6  -  Two  pounds  lead  arsenate,  1  poujid  safe-n-lead,  2  pounds 

(50  percent)  DDT  and  1  pound  mike  sulfur  in  Uth  cover;  2  pounds 
(50  percent)  DDT  plus  1  pound  mike  sulfur  in  5th  cover;  2 
pounds  (50  percent)  DDT  in  6th,  7th  ajid  8th  covers. 


Periodic  leaf  counts  were  made  for  mite  and  spider  development  and 
pre-harvest  counts  were  made  for  codling  moth  control.    The  following 
table  contains  the  results  of  all  counts. 
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Red  Mite,i/  Red  Spider^/  and  Codling  Moth  -  Carap'bell,  Missouri,  I9U7 


Variety  -  Red  Delicioug 


Plot 

June  2U 

July  21 

July  21 

September  9 

xAir  •  Jt 
per  ; 

BO.   Ml  Tic 

jeaf 

per 

cU.  ell,  V  6 

Leaf 

per 

Leaf 

Wormy 

,g  viz 

Stung 

Clean 

Eggs 

Mites 

Eggs 

Mites 

Eggs 

Spiders 

1 

0.3 

0.6 

U2.g 

32.0 

0.06 

Ko 

2.0 

93-2 

2 

0.2 

0.0 

31.6 

25.^ 

0.0 

0.0 

7.6 

2.8! 

89.6 

0.2 

0,2 

UU.2 

I5.U 

0.0 

3.0 

g.g 

U.o 

S7.2 

k 

0.0 

0.2 

■■■  g.6 

2.2 

7.? 

4.g 

3.6 

91.6 

19. H 

10.9 

77.7 

7^.3 

0.0 

0.5 

21.6 

7^.2 

"t"  ■ 

UI^.l 

19.5 

11.6 

2.i| 

S6.0 

1/  All  T)lots  checked  June  9  "before  any  acaricides  were  applied — all 
average  less  than  one  mite  and  no  eggs  per  leaf.  No  red  spiders 
any  plot. 


MONTANA 

Charles  R.  Hunt,  Montana  Agricultural  Bjtperlment  Station, 
Horticultural  Branch  Station,  Corvallis. 

Inasmuch  as  entomological  investigations  in  western  Montana  are 
just  "being  organized,  there  will  he  little  to  report  this  year  on 
codling  moth  control. 

Limited  tests  were  conducted  this  past  season  on  the  use  of  DDT 
for  codling  moth  control,  these  tests  being  more  of  a  demonstratlonal 
nature.    Examinations  made  during  the  course  of  the  summer  indicated, 
however,  that  woolly  aphis  would  be  a  problem  as  build-ups  of  aphis 
populations  were  noted  in  excess  of  those  found  in  the  standard  lead 
arsenate  plots.    Thus  far,  populations  of  red  mite,  etc.,  have  not  been 
noted  in  this  area,  although  a  mite  very  similar  to  the  rust  mite, 
Phyllocoptes  schlechtendali  Nalepa,  is  present  on  apples  and  is  causing 
damage  to  cherries. 
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NEW  JERS3T 

B.  P.  D  Iggers  smd  L.  G.  Merrill,  Jr.,  New  Jersey  Agricultural 
Experiment  Station,  New  Brunswick, 

Codling  Moth  and  Red  Mite  on  Apples 

Experimental  work  was  carried  out  in  southern  New  Jersey  to  find  the 
relative  efficiency  of  DDT  alone  and  with  various  acaricidal  materials. 
Thiophos  3h?2  Parrthion  (American  Cyanamid  Company)  alone  and  at  half 
strength  with  DDT  and  standard  lead  arsenate  fixed  nicotine  non-wash 
schedule  for  the  control  of  codling  moth  and  red  mite. 

Plots  consisted  of  two  adjacent  continuous  rows  of  5  Delicious  and 
3  Rome  trees  yielding  l6  trees  per  treatment.    Prior  to  the  experimental 
spraying  which  "began  at  the  second  cover  spray  these  standard  applications 
were  made:    Dormant  of  Blgetol  for  aphids,  delayed  dormant  of  3  percent 
oil  for  red  mite,  pre-pink  of  lime  sulfur  for  scah,  petal  fall  of  lead 
arsenate,  lime  and  sulfur  and  first  cover  of  lead  arsenate,  lime  and 
sulfur  May  19 . 


Tahle  1.     Codling  moth  and  mite  control  plots  on  Delicious  and  Romes, 


Plot 
No. 

Treatment  in  Materials  per  100  Gallons 

1 

Genitox  50^  DDT  2  l"b.,  Dow  C^Jlk    1  qt. 

2 

Genitox  ^0%  DDT  2  lb.,  Dow  C-726    2  lb. 

3 

♦Lead  arsenate  3  I'b* »  hydrated  lime  3  Ih,,  83^  summer  oil,  1  gal., 
nicotine  sulfate  1  pt. 

k 

Genitox  50%  DDT  2  lb. 

5 

Genitox  50^  DDT  2  lb.,  DN-111    1  1/h  lb. 

Genitox  50^  DDT  2  lb.,  Genicide  1  lb. 

7 

Genitox  50^  DDT  2  lb.,  Thiophos  3^122    1/2  lb.  {25%  wettable  powder) 

g 

Thiophos  3U22    1  lb.  {25%  wettable  powder) 

9 

Genitox  50%  DDT  2  lb.,  Vapotone  1  pt. 

10 

Genitox  50%  DDT  2  lb,.  General  Chemical  976 

11 

Genitox  50%  DDT  2  lb..  General  Chemical  90S 

12 

Un sprayed  check 

*Por  the  second  brood  spray  on  July  25.  the  following  materials  were 
used:    Black  Leaf  155*  1  l/2  lb.,  83/^  summer  oil  3  <l^»t  nicotine 
sulfate  1  pt. 
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The  experimental  treatments  set  forth  in  Table  1  were  used  in  three 
first  brood  cover  sprays  and  one  second  brood  one.    These  were  applied 
May  29,  June  9,  June  23--2U,  and  July  25.    No  fungicidal  materials  were 
added  €tnd  a  light  infestation  of  scab  was  present  throughout  the  plots. 

On  July  15  and  16  dne  hundred  apples  per  tree  were  examined  for 
codling  moth  injury  in  the  Borne  block  except  in  cases  where  a  li^t  set 
of  fruit  did  not  allow.    Also  weekly  dropped  apple  counts  were  made  ^or 
each  tree  cuid  the  consolidated  records  are  shown  in  Table  2.    The  results 
of  second  brood  spraying  are  alto  expressed  in  Table  2  as  percent  wormy 
drops. 

Table  2.    Control  of  Codling  Moth  by  Various  Spray  Mixtures. 


First  Brood  Codling  Moth  Injury  on  Borne s        Control  of  Second 
Plot!/  ■   Brood  Codling  Moth 


No. 

Ho. 

Apples 
Examined 

Percent 
Codling 
Moth 

Ho« 

Dropped 
Aprples 

Per^ 
cent 
Wormy 

Total 
DroTDs 

Percent 

Wormy 

1 

300 

2.0 

72 

68.1 

799 

2 

550 

2.2 

2S 

35.8 

507 

53.6 

3 

530 

6.0 

131 

6U.1 

695 

7^.2 

k 

600 

0^2 

63 

30.2 

38.8 

5 

600 

0.5 

112 

16.9 

315 

39*7 

6 

600 

0.3 

31 

22.6 

185 

32.5 

7 

600 

0.2 

Ui 

9.« 

301 

20.6 

s 

600 

1*5 

30 

3.3 

191 

^1.3 

9 

600 

0.5 

55 

12.7 

20g 

21.2 

10 

5U0 

0.0 

29.2 

30.5 

11 

290 

1.0 

31 

61.3 

309 

he.3 

1/    See  Table  1  for  treatments. 
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Codling  moth  injury  to  frait  on  the  tree  was  quite  low  through- 
out except  on  the  lead  arsenate  treatment.    Control  was  very  similar  in 
other  plots  and  difficult  to  distinguish  any  significant  differences 
"between  treatments.    The  dropped  apple  counts  revealed  that  the  lead 
arsenate  again  showed  less  control  than  other  treatments  except  for  plot  1, 
DDT-Dow  C-71U,  ^ich  had  68.1  percent  injured  drops  as  against  6U.1  per- 
cent for  lead  arsenate,    The  Thiophos  3^22  showed  "better  control  than 
other  treatments  with  only  3-3  percent  wormy  drops.    Data  for  codling 
moth  on  Delicious  were  not  taken  due  to  a  very  light  set  of  fruit. 

Again,  against  the  second  "brood,  the  non-wash  schedule  on  plot  3 
and  the  DDT- Dow  C-Jl^  plot  1  were  lowest  in  control,  showing  7^.2  per- 
cent and  6S.U  percent  worms.    DDT- 7apo tone  and  DDT-3U22  were  most 
efficient  in  control.    It  is  interesting  that  ^diereas  three  first  "brood 
applications  of  Thiophos  3^22  alone  at  one  pound  showed  relatively 
hi^er  control  as  evidenced  "by  the  drop  counts,  the  single  second  "brood 
application  did  not  hold  codling  moth  as  well  as  DDT  and  certain  acari- 
cidal  materials  and  DDT-3H22.    A  possibility  of  more  rapid  weathering 
of  Thiophos  3^22  than  DDT  asserts  itself  here,  pro"ba"bly  due  to  greater 
volatility  of  Thiophos  3^22.    Heavy  delayed  arsenical  injury  showed  up 
on  plot  3  August. 


Buropeeui  Red  Mite  Control 

The  serious  increase  of  red  mite  poiJulations  following  DDT  has 
suggested  that  the  inclusion  of  acaricidal  materials  in  cover  sprays 
might  "be  feasi"ble  to  prevent  or  depress  mite  "build-up.  Tests  were  so 
designed  to  find  the  relative  effectiveness  of  the  various  acaricides 
with  DDT,  of  the  Thiophos  3^22,  of  the  standard  non-wash  schedule  and 
of  the  straight  DDT  treatment  as  compared  against  an  unsprayed  check. 
Hence  under  treatments  descri"bed  in  Ta"ble  1,  weekly  determinations  of 
red  mite  populations  were  made  and  recorded  in  Ta"ble  3  following. 
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Table  5-    MiLte  control  of  Delicious  under  various  spraj  treatnients. 

Number  Mites  oer  100  Leaves  ons 


 June  July  Ai3gust 

Treatment  5/28    9  19  23    30   "  1     14    21     25        5     12     18     25     9 A 

DDT+DoTfl  714-  3     5    3    5    28     81  208    556    96?    2380  3110  1220   430  20 

DDT-hDow  726  0     0    0    0     0       2     3    HO    123    1070  1540  1140    910  210 

Lead  Arsenate, 

Oil,  Nicotine  0     0    0    0     0       2    10    105    147     300    740    550    730  .  100 

DDT^^alone  2  0  5  6  101  205  735  1698  2441  5740  2530  200  50  60 
DDT  +  l4#  ' 

DN-111  3  ;^  0  0  0  0  3  113  185  1445  510  1390  270  360 
DDT  + 

1#  Genicide  2  0  0  5  0  10  8  103  140  620  630  2320  1940  570 
DDT  +  J# 

Thiophos  3422  2     0    0    0     0       0     0       0       7       50    110    370  1170  1250 

-^t  Thiophos  3422  2     0    0    0     0       0     0       0       0       15  .    30    110    300  540 

DDT  •  . 

1  pt«  HETP  0     0    0    0     0       2     0       0       3       30     70    280  1120  1840 

DDT  + 

Gen,  Gh.  957  0  0  0  0  0  0  0  8  4-  65  cO  WSj  710  1000 
DDT  + 

Gen»  Ch.  908  0  0  0  0  0  0  0  13  4  85  50  170  670  890 
Check 

(No  Spray)  0     0    0    0    21     10  253    328    542    1055  1630    2kO       0  0 
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The  effect  of  the  delayed  doraant  oil  was  possibly  demonstrated 
hy  a  suppression  of  mite  build-up  of  approximately  U  to  6  weeks  from 
the  19^  data.    As  expected  the  straight  DDT  plot  built  up  a  large 
population  most  rapidly  and  the  foliage  was  severely  bronzed  and  mites 
rapidly  disappeared.    Eie  mite  populations  of  the  unsprayed  check  plot 
and  the  DDT-Dow  C-Jl^  showed  similar  curves  though  neither  reached  as 
high  a  peak  as  quickly  nor  experienced  as  severe  bronzing, 

DDT-Dow  C-726  and  the  two  standard  materials.  DN-111  and  particularly 
DDT-Genicide  built  up  considerable  populations  in  August  following 
incomplete  control  in  July,    The  following  treatments  exhibited 
excellent  control  when  included  in  each  of  the  cover  sprays  until  10- 
20  days  following  the  final  cover  spray:    Thiophos  3^22,  DDT-IIhiophos 
^k22,  DDT-General  Chemical  976,  DDT-General  Chemical  908,  and  DDT- 
7apotone«    That  the  lead  arsenate- fixed  nicotine  non-wash  schedule  was 
an  efficient  mite  control  program  is  apparent.    Delayed  arsenicsil  injury 
in  August  might  have  some  effect  here,"  however,  plot  3  Homes 
which  had  no  noticeable  are'enicsd  burning  followed  a  similar  population 
curve  giving  more  weight  to  good  control  by  the  arsenicsJ.  schedule. 


Midsummer  Tests  of  Promising  Mite  Control  Materials 

In  order  to  further  study  the  efficiency  of  the  materials  available 
a  series  of  11  plots  of  nearly  equal  mite  populations  was  organized. 
Sach  plot  consisted  5f/Stayman  cind  1  Winter  Banana  tree.    These  trees 
had  already  established  populations  of  mites  but  had  not  proceeded  to 
the  stage  of  bronzing.    Table  h  shows  materials  tested  and  the  ratio 
of  the  mites  before  spraying  to  the  total  number  of  mites  counted  in 
five  countings  after  spraying. 


Table  U.    Treatments  for  Suropean  Red  Mite  on  Stayman  Apple  Trees. 


Plot 
Ho. 

Treatment  in  Materials 
per  100  Gallons 

Ratio  ^""^^ 
Mites  Before  Spray 

1 

Dow  C-726,  2  pounds 

l.H 

2 

General  Chemical  863 

1.7 

3 

Thiophos  3^22,  1  pound 

0.7 

U 

General  Chemical  9O8 

Uh 

5 

Dow  DN-111,  1  l/h  pounds 

1.2 

6 

Genicide,  1  l/k  pounds 

1.8 

7 

Vapotone,  1  pint 

3.1 

S 

General  Chemical  957 

2.9 

9 

Unsprayed  Check 

^.5 

10 

Dow  C-71M-,  1  quart 

1.3 

11 

Slammer  Oil,  5  quarts 

1.2 

On  th©  "basis  of  comparative  populations  "before  spraying  and  after 
spraying  for  3  weeks,  Thiophos  3^22  gave  "best  eontrol  of  red  mite. 
Closely  grouped  in  effectiveness  were  M-.III9  summer  oils  Bow  O-^Jlk,  . 
Dow  C-7U6,  and  General  Chemical  908.    General  Chemical  863  and  Genicid© 
gave  some  control  whereas  Tapotone  and  General  Chemical  957  gave  no 
lasting  control  of  mites,    Tapotone  showed  an  immediate  reduction  of 
mites  "but  the  populations  quickly  resumed  a  high  figure*    fhe  unsprayed 
check  developed  a  much  greater  population  than  any  treatment.    In  no 
case,  however,  did  a  single  application  result  in  a  complete  or  permaaeat 
control  of  mites  where  si  population  had  "been  allowed  to  develop. 


giirther  Teetiag  @f  lew  Materials  for  Codling  Moth, and  Eed  Mite  in 

Central  Hew  Jersey 

Two  formulations  of  OJhiophos  3^22  were  compared  with  each  other 
and  with  a  lead  arsenate  treatment  on  Borne  apple  trees  in  an  orchard 
near  Cran"bury,  N.  J.    Th^  spray  dates  were  as  followsi    First  "brood 
covers  6/2,  6/l2,  6/19-2O  and  second  "brood  cover  7/31 »  S»/2. 

The  treatments  and  results  in  codling  moth  and  mite  control  are 
given  in  Tables  5  aii^  6,  respectively,  and  data  on  the  weathering  of 
Thiophos  3^22  residues  are  given  in  Ta"ble  J. 

Tahle  5»    Codling  Moth  G@atr©l  on  Home  Apples  at  Cran"bury,  1»  J, 

_  .  Worme""^    ^H^rvested  Apples  ""^ 

Plot  Treatment  si/  per  ~~|»  ' 
    freei/    Wormy     Stung  Clean 


A       1  3/^#  Thiophos  3^22    13%  wettable 


powder 

51 

2.7 

6.5 

91,0 

B 

l4.#  Thiophos  3^22  15^  ¥@ttQ"bl©  powier 

16 

%s 

C 

1#  Thiophos  3U22  25i  wettable  powder 

61 

3.3 

10.7 

g6.i 

D 

2  l/2#  Tlrdophos  3^22  25%  wettable 
powder 

26 

3.6 

6a 

90.2 

E 

3#  Lead  arsenate  (first  "brood)?  3#  Lead 
arsenate     k  qt.  83^  oil  on  S/1. 

135 

6.7 

«*3 

Same  as  E  (first  brood)?  1#  Gtenicide 
+  3#  50^  DDT  on  7/31. 

ISl 

•  3.0^ 

19.1 

77.9 

G 

Same  as  B  (first  brood);  3#  505S  DDT 
•f  1  l/H  DN-lIl  on  g/2. 

133 

9*0 

15-0 

76a 

1/    Sulfur  used  as  fungicide  in  all  treatments  except  last  spray  in 
plots  E  and  F. 

2/    Figures  are  total  of  wormy  picked  fruit  and  drops  collected. 


Mites  -per  100  Leaves 
6/19  7/11  7/18    7/26  2/g   g/l5  g/29  9/15 


A     1  3/i^#  Thiophos  3^22 
15^  wetta'ble  powder 


29     6g       5gg     0     ll6     gU     322  llUU 


B 

U#  Thiophos  3^22  155^ 
wetta'ble  powder 

0 

59 

kk 

596 

0  32 

20 

6g 

1596 

C 

1#  Thiophos  3^22  25^ 
wetta'ble  powder 

0 

26 

60 

560 

0  77 

2gU 

IlUg 

P 

2  l/2#  Thiophos  3^22 
25/^  wetta'ble  powder 

0 

16 

60 

goo 

0  36 

16 

3i^g 

1U72 

E 

3#  Lead  arsenate  (1st 
'brood);  3#  Lead  arsenate 
l4  qt.  g3%  oil  on  g/l 

616 

2720 

23  1272 

626 

1620 

77c 

F 

Same  as  E  (1st  brood); 
1#  Genicide     3#  50^ 
DDT  on  7/31. 

g07  i7go 

732 

32U2 

1300 

& 

Same  as  E  (1st  "brood); 
3#  505S  DDT  4  1  l/U# 
DN-111  on  g/2 

0  22g 

lug 

U2g 

1/    Sulfur  used  as  fungicide  in  all  treatments  except  last  spray  in 
plots  E  and  P. 


Table  7.    Thiophos  3^22  Residues  on  Apples  from  Cranbury,  N.  J. 


Date 
Saapl ed 


No.  of  Spray 
Ap-plicatiQns 


Days  Since 
Last  Spray 


P.P.M. 


Whole 


Peel 


6/19 

?/l 

g/6 

g/?g 
9/15 


6/iq 
6/26 
g/l 
g/6 

8/2g 

9/15 


Plot  B  (k  lb.  15f5  W.P.) 


2 
k 
k 
k 


g 
0 

5 

27 

U5 


1.2 
g.O 

O.Ug 


o,U7 
0.27 


Plot  D  (2  1/2  lb.  25^  W.P.) 


2 
3 

U 
k 


g 

0 
0 

5 

27 
^5 


0.9 
11.2 
g.g 
3.0 
0.5 


O.U 

0e26 


0.0 
0.1 


0.0 
0.01 


No  differences  were  observed  between  I5  and  25  percent  wettable  powders 
if  used  on  equal  concentrations  of  active  ingredients  against  the  codling  moth 
and  European  red  mite.    Both  appeared  to  be  slightly  more  effective  than  lead 
arsenate  in  first  brood  and  DDT  in  second  brood.    ^Riiophos  3^22  as  used  in 
codling  moth  control  program  contained  mite  populations  at  a  low  level  until 
30  days  following  the  last  application.    The  residue  analyses  seem  to  indicate 
Thiophos  3^22  residues  may  drop  after  spray  applications  rapidly. 


HEW  YOEK 

S,  y.  Barman,  Hev  York  Agricmltural  Izperiment  Station,  Geneva. 


^  Oozing  Moth 

Ihe  season  of  19^7  was  favorable  for  codling  moth  activity  in  the 
western  Hew  York  firuit  belt.    However,  the  general  use  of  DDT  solved 
the  control  problem  for  most  fruit  growers.    Izcept  for  a  few  cases  due  to 
poor  spraying  or  omission  of  applications,  there  was  very  little  codling 
moth  injury. 

Bhiropean  Eed  Mite 

Generally  speaking  the  red  mite  was  not  a  problem  to  apple  growers 
in  this  area.    There  was  a  small  amotmt  of  spraying  done  late  in  July 
but  the  need  for  control  practices  was  questioned  for  the  reason  that 
due  to  natural  causes  the  population  declined  noticeably  about  that 
time*    Nothing  further  was  reported  in  the  nature  of  a  mite  problem 
during  the  remainder  of  the  season, 

Red-Banded  Leaf  Holler 

The  big  problem  for  apple  growers  in  19^7  was  the  outbreak  of  the 
red-banded  leaf  roller.    Apparently  the  omission  of  lead  arsenate,  con- 
trary to  recommendations,  from  the  apple  spray  schedule  by  growers  who 
went  all  out  for  DDT,  was  largely  responsible  for  the  trouble.    Ir  ex- 
treme cases  as  much  as  90  percent  of  the  fruit  was  damaged  by  the  leaf 
roller  and  a  considerable  amount  dropped  before  harvest.    Such  crops  were 
practically  a  total  loss. 

Both  experimentcLL  evidence  and  grower  experience  showed  that 
satisfactory  control  was  possible  with  lead  arsenate  when  used  to  combat 
the  first  brood  caterpillars  during  June  and  July.    It  was  important 
that  the  sprays  be  applied  to  the  under  surface  of  the  foliage  where 
the  caterpillars  were  feeding. 

Attempts  to  control  the  second  brood  caterpillars  in  August  with 
lead  arsenate  were  not  successful.    "Parathion"  used  in  August  gave 
almost  perfect  control  of  the  leaf  roller  as  compared  with  25  percent 
injury  on  lead  arsenate  plots,  66  percent  on  DDT  plots  and  90  percent 
damaged  fruit  on  unsprayed  trees* 


-  ^1  - 


OHIO 

C.  R.  Outright,  Ohio  Agrictdtxiral  Experiment  Station,  Wooster. 

Temperatures  for  May,  June,  and  July  averaged  about       f.  "below 
normal  and  the  season  was  very  unfavoraT^le  for  codling  moth.  Tempera- 
tures in  August  and  September  were  above  norioal  and  during  this  period 
codling  moth  made  some  gains. 

Due  to  the  efficiency  and  general  use  of  DDT  in  orchards  with 
V codL ing  moth  problems,  the  need  for  control  experiments  has  greatly 
decreased.    (Kierefore,  the  work  of  the  19^7  season  was  limited  to 
testing  lU  different  schedules*    Results  from  these  experimental 
schedules  and  from  observations  made  in  orchards  throughout  the  State 
may  be  summarized  in  the  follo%d.ng  statements, 

1.    The  use  of  DDT  was  very  successful  in  codling  moth  control, 

2o    DDT  used  against  the  second  brood  was  particularly  effective. 
In  several  cases  orchards  using  DDT  in  second  brood  sprays 
only  had  excellent  contro?. . 

3,    Wiere  DDT  was  used  against  first  brood  with  no  sprays  against 
the  second,  a  marked  increase  in  infestation  occurred. 

k,    DDT,  used  as  low  as  l/2  pound  actual,  was  fairly  effective 
when  trees  were  thoroughly  sprayed.    The  general  recommenda- 
tion of  3/^  po\ind  actual  was  satisfactory  for  the  use  of 
most  growers, 

5*    Ohio  is  not  ready  to  recommend  less  than  four  DDT  applica- 
tions for  codling  moth  control, 

6,  All  DDT  sprayed  plots  and  orchards  developed  infestations 
of  the  European  red  mite  unless  acaricides  were  used. 
Dormant  oil  applications  generally  delayed  the  arrival  of 
the  injurious  mite  populations  for  from  U  to  6  weeks.  In 
some  inetemces  vdiere  entire  orchards  were  thorou^ly 
sprayed  with  oil.  protection  from  mites  was  secured  for  the 
entire  season. 

7.  Summer  dinitro  was  widely  used  and  generally  gave  good 
results  against  mites.    However,  in  three  reported  instances 
damage  to  fruit  and  foliage  followed  its  use.    In  two  cases, 
the  dinitro  was  combined  with  "Magnetic-*70"  sulfur  paste  and 
DDT,    This  spray  was  applied  in  cool  weather  and  injury  did 
not  appear  until  a  period  of  hot  weather  arrived,  Hexaethyl 
tetraphosphate  was  used  in  limited  quantities  by  growers  with 
only  fair  success. 


S,    One  Ohio  orchard  sxiffered  severe  losses  from  the  red-banded 
leaf  roller,  and  the  insect  was  found  in  many  others  that 
were  sprayed  with  BST.    It  was  also  noted  in  a  few  orchards 
sprayed  with  lead  arsenate* 

9*    Woolly  applecphis  was  not  a  problem  in  Ohio  orchards. 

10,  fhe  nse  of  heavy  BDT  schedules  seems  to  control  Comstock's 
mealybug.  ^Fhis  despite  the  fact  that  such  spray  schedules 
destroy  practically  all  parasites. 

for  commercial  purposes,  BD7  has  solved  the  codling  moth  problem 
at  least  for  the  present,^    fh®  problems  of  controlling  mites  and  red- 
banded  leaf  roller  now  demand  solution. 


OKLAHOMA 

F.  1.  lafhitehead,!/  Oklahoma  Agricultural  Sxperiment  Station, 
Stillwater. 


Previous  to  ISkj  only  small  plots  in  the  eacperiment  station 
orchard  were  sprayed  with  DDT,  the  balance  of  the  orchard  being  sprayed 
with  arsenate  of  lead.    Under  these  conditions  the  DDf  sprayed  trees 
had  lower  codling  moth  infestations  than  surrounding  trees,  but  the 
difference  was  not  as  great  as  reported  in  most  areas  and  the  control 
was  not  as  good. 

In  19^7        entire  orchard,  excepting  four  rows  sprayed  with 
arsenate  of  lead,  was  sprayed  with  various  combinations  containing  HDT 
and  resulted  in  the  smallest  amount  of  codling  moth  injury  occurring  in 
the  orchard  for  years,  only  one  plot  exceeding  1  percent  in  number  of 
apples  entered.    Shis  occurred  in  spite  of  the  fact  that  the  amount  of 
injury  in  other  orchards  of  the  area  indicated  that  codling  moth  popula- 
tions in  19^7  were  from  normal  to  moderately  severe.    The  amount  of 
injury  in  all  plots  was  so  slight  that  no  significant  differences  were 
obtained  between  plots.    As  a  result  little,  if  anything,  was  learned 
concerning  the  comparative  efficiencies  of  the  various  combinations 
used  and  therefore  they  are  not  listed  in  this  repdrt.  , 

In  em  attenrpt  to  explain  the  striking  reversal  of  form  exhibited 
by  DDT  in  I9H7  to  that  of  previous  years  and  the  fact  that  previously 
much  poorer  control  has  been  obtained  in  Oklahoma  than  in  other  areas, 
the  following  hypothesis  was  developed. 


1/    Transferred  to  Arkansas  Experiment  Station  in  September  I9U7.  Report 
prepfiired  at  the  request  of  Dr.  F.  A.  Fenton. 
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Assuming  that  BDf  is  definitely  more  effectiTe  in  destroying  adult 
moths  than  is  arsenate  of  lead  and  that  there  is  considerable  migration 
of  adult  moths  from  tree  to  tree,  ve  would  anticipate  that: 

A.  When  Wf  plots  are  surrounded  "by  arsenate  of  lead  plots, 
although  a  higher  percentage  of  adults  are  destroyed  in  the  B]DT 
plots,  the  migration  of  moths  into  these  plots  from  surrounding 
plots  and  the  lack  of  or  smaller  migration  in  the  opposite 
direction  would  haye  a  tendency  to  equalize  populations  in  the 
two  plots,  and  the  population  would  tend  to  stabilise  near  the 
leyel  of  that  produced  "by  arsenate  of  lead, 

B,  When  lead  plots  are  surrounded  "by  DDT  plots  then  for  similar 
reasons  populations  would  tend  to  stabilize  at  the  level  produced 
by  DDT. 

The  smaller  the  central  plot  and  the  larger  the  surrounding 
plots  the  more  nearly  they  would  stabilize  at  the  level  of  popu- 
lations found  in  the  larger  plots* 

D«    The  greater  the  number  of  moths,  and  the  greater  the  number 
of  dcQTS  in  idiich  migration  occturs,  the  more  nearly  equalized  the 
two  plots  would  become. 

If  ▲   fimd  C  are  correct  it  would  be  expected  that  in  previous  years 
when  but  small  portions  of  the  orchard  were  sprayed  with  DDT  and  the  most 
of  it  with  arsenate  of  les^,  the  effectiveness  of  the  DDT  would  approach 
that  of  arsenate  of  lead.    If  B  is  correct,  it  would  be  expected  that  in 
19^7  ^en  a  small  part  of  the  orchard  was  sprayed  with  arsenate  of  lead 
and  most  of  it  with  DDT  the  effectiveness  of  arsenate  of  lead  would 
approach  that  of  DDT, 

If  P  is  correct,  it  would  be  expected  that  the  farther  north  the 
tests  are  conducted  and  the  consequent  smaller  number  of  broods  and 
moths,  together  with  the  shorter  period  of  migration,  the  less  the  equalizing 
the  influence  of  migration  would  become.    This  in  turn  would  result  in 
more  sharp  differentiations  between  insecticides  of  varying  effectiveness 
in  the  more  northern  parts  of  the  United  States  than  in  the  southern  parts. 

The  anticipated  results  under  this  hypothesis  are  so  similar  to  the 
results  actually  obtained  that  it  appears  entirely  possible  that  this  may 
be  the  explanation  of  the  observations  made. 

Should  further  work  prove  the  above  to  be  the  correct  explanation, 
it  offers  i>08sibilitie8  of  further  iiaprovement  in  codling  moth  control. 
It  suggests  that  DDT  sprays  mi^t  better  be  timed  to  coincide  with  peaks 
of  moth  flights  rather  than  at  peeks  of  egg  hatching.    Also  there  is  the 
possibility  that  aerosols  might  be  effective  against  adiolts. 
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Additionid  indications  "brought  out  by  this  work  are: 

1*  One  poimd  act-oal  DBT  per  100  gaillone  of  water  used  in  second 
cover  and  all  succeeding  sprays  gives  excellent  control  when 
applied  over  entire  orchard, 

2.  There  are  indications  that  smaller  amounts  are  also  effective. 

3.  Such  a  spray  schedule  will  prohably  "bring  on  a  serious 
infestation  of  mites* 

U.    M^lll  at  the  rate  of  1  l/k  pounds  per  100  gallons  of  water 
was  the  most  successful  miticide  found. 

3«    Two  years'  experience  using  SN-lll  at  high  temperatures 

indicate  that  under  conditions  existing  in  central  Oklahoma 
this  material  may  be  used  at  temperatures  up  to  100^  ?.  with- 
out serious  burning. 

6.    The  species  of  mite  most  abundant  in  Oklahoma  orchards  in 
iagust  of  19^7  ^8  a  species  of  Tetranychus  new  to  science. 


0BS60N 

L.       Oentner,  Southern  Oregon  Branch  Experiment  Station,  Medford. 
Results  of  Codling  Moth  Investigations.  19^7 


Moths  developing  from  overwintering  larvae  had  deposited  an 
unusually  large  num"ber  of  eggs  before  application  of  the  first  cover 
spray,  because  of  very  favorable  weather  conditions.    As  many  as  five 
eggs  were  counted  on  the  foliage  of  a  singl,e  fruit  spur  in  commercial 
orchards  that  had  been  carefully  sprayed  the  previous  year.    Since  most 
of  the  growers  had  planned  to  use  DDT  in  19^71  three  cover  spraiys,  about 
a  month  apart,  were  recommended  instead  of  a  calyx  and  five  or  six  cover 
sprays  previously  recommended  when  either  cryolite  or  lead  arsenate  had 
been  used  -  1st  cover,  2  pounds  50  percent  wettable  DDT;  2nd  cover,  1  l/2 
pounds;  3^^  cover,  1  pound;  with  the  addition  of  U  ounces  Z-1  deposit 
builder. 
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Tests  for  codling  noth  control  were  carried  on  in  a  contdercia.l  Bartlett  or- 
chard, with  some  Bosc  trees  intermingled,  and  in  the  station  orchard  which  contained 
Anjou,  3a.rtlett,  Bosc,  Cornice,  and  Winter  Nelis  varieties.    The  use  of  small  repli- 
cated plots  was  discontinued  since  it  was  felt  that  large  blocks  were    necessaiy  to 
detenoine  the  full  value  of  DDT* 

Sprays  were  applied  with  a  Bean  portable  sprayer  at  a  pressure  of  4-00  to  4-50 
pounds  at  the  pump,  using  two  leads  of  hose  with  single  spray  guns  having  7/64-  inch 
openings  in  the  discs. 

In  the  coLii'iiercial  orchard  each  plot  consisted  of  two  rows  of  24  trees  each. 
The  remainder  of  the  orchard  was  sprayed  ty  the  grower  with  DDT  according  to  standard 
recoiiinendations.    No  calyx  spray  was  applied.    The  first  cover  spray  was  applied  l-Iay 
10;  second,  June  12;  and  third,  July  10.    DDT  was  used  in  the  f 027111  of  a  wettable  pov;- 
der  containing  50  per  cent  actual  DDT  (Penco  I/B50,  Pennsylvania  Salt  I'ifg.  Co.).  tlat- 
erials  used — Plot  1  -  1st  cover,  1  lb*  actual  DDT,  U  ozs.  Z-1  deposit  builder;  2nd 
cover,  3/4.  lb.  DDT,  l/3  lb.  Z-1,  3/4-  lb.  DN-111;  3rd  cover,  ^  lb.  DDT,  l/3  lb.  Z-1, 
3A  lb.  DN-111;  Plot  2  -  1st  cover,  f  lb.  DDT,  4-  ozs.  Z-1;  2nd  and  3rd  covers  each 
-ji-  lb.  DDT,  1/3  lb.  Z-1,  3/4-  lb.  DN-lll;  Plot  3  -  1st  cover,  -3r  lb.  DDT,  4  ozs.  Z-1; 
2nd  cover,  l/3  lb.  Z-1,  3/4  lb.  DN-111;  3rd  cover,  t  It).  DDT,  l/3  lb.  Z-1,  3/4  lb. 
DN-111.    The  fruit  i/as  haivested  August  7  and  8,    All  of  the  fiTiit  from  each  of 
eight  trees  per  plot  v/as  exarij.ned  for  worm  injury,  incl^iding  drops.    ResuJ-ts  are 
given  in  Table  1. 


Table  1  -  Control  with  DDT  in  Comr.iercial  Orchard 


Plot  and 

I0  Calyx 

%  Side 

Total  $ 

%  Stmg 

%  Not 

llaterial 

In.lured 

In.lured 

Worm 

Fruit 

Injured 

#1 

-  DDT  in  3  covers: 

1  ib.,?A  ib.,,  4-.ib^,..CLL. 

0.050 

0.030 

0.080 

0.030 

^2 

-  DDT  in  3  covers; 

-?r  lb. .      lb. ,  lb. 

0,015 

0.015 

0.030 

0.030 

99.94 

II  ^ 

-  DDT  in  1  and  3; 

lb. ,  h  lb. 

0.015 

0.030 

0.045 

0.045 

99.91 

(1)  Ariount  of  actual  DDT. 


There  were  no  worm  entrances  info  the  fruit  during  the  second  brood  period.  In 
1946  one  of  the  lead  arsenate  plots  had  averaged  19. 5/^  x>7oriry  fruit.    The  DN-111  added 
at  the  time  of  the  second  and  third  cover  sprajrs  effectively  controlled  spider  mites* 

In  the  station  orchard  there  are  tvjo  main  bloclis.    The  upland  block,  consisting 
mostl^r  of  Anjou  trees,  received  three  cover  sprays  of  -J-  pound  actual  DDT  applied  at 
the  recoirmended  time,  with  various  materials  added  for  mite  control  after  the  first 
cover.    The  trees  in  the  Smith  tract  received  the  recorj.iended  dosages  of  1  lb.,  3/4 
lb. ,  and  -g-  lb.  of  actual  DDT  respectively ,  with  various  materials  added  after  the 
first  cover,  for  mite  control,  except  2  rows  of  each  variety  which  were  sprayed  with 
2  lbs.  of  Genicide  A  (Xanthone  and  DDT)  and  1  pint  of  kerosene.    Two  trees  in  this 
block  were  left  unsprayed  during  the  first  brood  period  and  one  duxing  both  broods, 
for  certain  studies.    In  this  block  Bartlett  trees  sprayed  with  lead  arsenate  aver- 
aged 35.3/0  worri^  fruit  in  194-6.    Trro  rows  of  Corn.ce  trees,  23  trees  per  row,  extended 
north  from  the  Smith  Tract.    The  south  10  trees  in  each  row  received  the  regular  DDT 
sprays  and  the  north  13  trees  received  5  cover  sprays  of  natural  ciyolite,  3  pounds, 
and  deposit  builder.    DN-111  was  added  to  tx^ro  sprays  after  the  first  cover  for  mite 
control.    Fruit  was  harvested  as  follows:    Anjou,  August  20;  Bartlett,  August  S; 
Bosc,  September  3;  Cornice,  September  8;  Winter  Ilelis,  September  23.    Results  are 
given  in  Table  2» 
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Table  2 

-  Control 

in  Station  Orchard 

Varxety  and 

I'laterials 

%  Caljrx 
Injured 

%  Side 
Iniured 

Total  % 

W  Ol  liJfy 

%  Stung 
F2niit 

TT  _Il 

%  Not 
Injured 

An.Tou  (Smth  Tract; 
DDT  -  K-1875  (1) 

0.00 

0.00 

0.00 

0.20 

99.80 

Genecide  A 

0.00 

0.00 

0.00 

0.00 

100.00 

DDT  -  DW-111 

0.00 

0.00 

u  •  uu 

n  nn 

100.00 

An.iou  (Upland J 
DDT  -  K-1875 

0.00 

0.00 

n  on 

u. 

99.42 

TM^m             T\?,T     T  T  "1 

DDT  -  DiW.lJ. 

0.00 

0.0  / 

n  07 

U.U  / 

Bartlett  ISinitn  Iractj 
DDT  -  K-1875 
Genicide  A 

0.07 

U.UO 

0.00 

O.UU 

U.U  / 

n  on 

U  .  \J\J 

n  nn 

u  .  uu 

n-  nn 

U.UU 

99.93 

lUU.UU 

Bosc  (Smith  iractj 
DDI  -  DW-Hl 

U.UU 

U.UU 

0.00 

0.00 

lUO.OO 

Genicide  A 

0.00 

0.00 

n  on 
u.  uu 

n  nnv 

U.UU^ 

100.00 

Coiaice  (Smith  Tract; 
DDT  -  K-.1875 

0.00 

U.oO 

0.60 

0.00 

99.40 

Genicide  A 

0.00 

0.00 

0.00 

0.00 

100.00 

DDT  -  DN-ni 

0.00 

o.u 

o.u 

QQ  10 

Cornice  (2  North  Rows) 
DDT  -  DIJ-111 

0.00 

0.42 

0.21 

99.. ^7 

Nat*  Cryolite  -  DN-111  3.00 

10.00 

13.00 

3.70 

83.30 

Winter  Nelis  (Smith  Tr 
DDT  -  DN-111 

act) 
0.00 

0.00 

0.00 

0.00 

100.00 

(l)  Para  para  prime  dichloro  diphenoj^rme thane,  Dow.  Chemical  Co.  used  under  ez- 


perimental  designation  of  S-1018  which  contained         of  K-1875.  - 

Control  tor  Insecticides 

The  control  of  codling  ,moth  mth  DDT  was  outstanding.    Although  quite  a  few 
moths  developed  sjid  the  weather  was  very  favorable  for  oviposition,  egg  laying  ceased 
as  soon  as  the  first  cover  spray  had -been  applied,  and  moth  catches  in  bait  pans 
dropped  to  practically  nothing.    Young  worms  emerging  from  eggs  that  had  been  deposit- 
ed before  application  of  DDT,  were  IcLlled  before  they  could  even  cause  a  sting  on  the 
fruit.    On  one  tag'-ed  Bartlett  spur  bearing  three  fruits,  five  eggs  hatched,  without 
any  trace  of  injury  showing  on  the  fruits.    In  the  tx^o  north  rows  of  Comce^  trees  re- 
ceiving 5  sprays  of  natural  ciyolite  had  13/^j  wom^  fruit  compared  x-n.th  less  than  -o'/^ 
on  trees  receiving  3  applications  of  DDT. 

In  most  cases  spider  mites  were  successfully  controlled  by  the  use  of  effective 
acaricides  in  combins.tion  with  the  DDT.    In  a"jple  orchards  sprayed  vdth  DDT  there  was 
a  decided  increase  in  woolly  apple  aphids.    The  use  of. nicotine  sulfate  and  benzene 
hexacliloride  gave  satisfactory  control.    During  the  latter  part  of  the  summer  Syrphid 
larvae  ali-iost  completely  exterminated  the  woolly  aphids  in  many  orchards. 

Spray  residue  at  harvest 

In  all  of  the  schedules  indica,ted  in  this  report,  the  DDT  residue  on  the  fruit 
at  ha27vest  time  was  well  below  the  established  tolerance  of  7  parts  per  million. 


v.  V.  Steuile;r>  ^OEmeaese  iigrieullmral  Ib^dFias^nt  Station, 
Knorrill©. 


QojBBsaxj  of  l^atft  on  Xaropean  Had  Mite  l^rays  -  19^7 


Plot 


Material 


Sfo.  Fotiad  en  30  lo.  7ound  on  30  fotal 

Leaves  13  Days  Leaves  12  Bays  for 

After  l8t  gpray  if ter  2nd  Spray  All 

H^ragohB     Adnltfi  Hysphs     Adoltt  Stages 


♦C3-726    2  1/2-100  Dov 
Ohea.  plus  505^  UBT  2-100 


13 


15 


3« 


2 

Ihiophos  13^  3-100  As. 
qy.  Co.  plus  ^  SDT  2-100 

8 

>7 

20 

90 

3 

Killex  100  Sherwin-Willtas 

250 

180 

90 

3^ 

iar-111    1  l/U-lCO  Dow  Chea. 

170 

65 

70 

30 

335 

*Jorty  percent  E-I875  (Bis  (p-chlorophtaoiy)  Kethane) 


Plots  1  and  2  used  on  led  Delicious  trees,    Sprays  applied  July  25 
and  Aa^st  8.    Plots  3  ctnd  k  applied  "by  grower  on  Stayaaa  and  Bed  Delicious 
on  about  the  same  dates.    Ho  foliage  injured  was  found.    Counts  Bade  "by 
brushing  leaves  into  a  funnel*    The  mites  ware  caught  in  a  small  white 
vessel  and  counted  with  binoculars. 


VIE&IHIA 

W.  S.  Hough,  Winchester  Eesearch  Laboratory,  Tirginia  Agricultural 
Si^eriment  Station,  Winchester. 


Owing  to  the  light  crop  of  firuit,  codling  moth  injury  was  con- 
centrated more  than  usual',    !Ehe  season  was  more  favorable  for  codling 
moth  Eictivity  than  the  two  previous  seasons  and  DDT  for  the  first  time 
received  an  extensive  practical  test  under  rather  severe  conditions* 
The  results  were  good.    Truit  in  orchards  sprayed  through  the  season 
with  lead  arsenate  ifas  severely  "stung, "  even  idien  only  a  few  trees 
received  lead  arsenate  and  the  remainder  was  sprayed  with  DDT, 
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Mite  damage  was  not  severe  in  northern  Virginia.    Bronzing  occurred 
in  a  few  orchards  in  other  parts  of  the  State. 

The  red-handed  leaf  roller  caused  considerable  damage  in  only  one 
commercial  orchard.    It  is  poBsihle  that  the  general  absence  of  fruit  and 
the  consequent  reduction  in  spraying  with  DDT  might  have  been  a  con- 
tributing factor. 

A  summary  of  codling  moth  control  is  given  in  the  following  table: 


Live  Total 

Amount  in  100  Gallons  Entries  Injuries 

 ^  ^ 

Robinson  Orchard  (5  plots  for  each  treatment  indicated;  fungicides  used  in 

each  series:    fermate,  Fhygon,  Puratized,  Bioquin»  Compound  J^kl.)  Calyx 
and  5th  cover  sprays  ending  July  29 »  19^7 • 

50^  DDT  1  1/2  lb.                                                                   3.25  H.32 

50^  DDT  1  1/2  lb.,  HBTPl/  1  pt.                                            U.35  6.6S 
Genicide-A  2  lb.  (1,2,3  covers);  50i>  DDT  1  I/2  lb.  and 

Genicide  1  l/k  lb,  (1*,5  covers)                                        H.U3  6.3O 

50^  DDT  1  1/2  lb.,  DH-lll    1  l/U  lb.                                     2. SI  5.09 

505^  DDT  1  1/2  lb.,  #71^.  1  pt.i/  (3rd  to  5th  cover)           5.81  7.07 

Check,  unsprayed                                                                21,05  2S.59 

Jnnkhouser  Orchard  (Lead  3  lb.,  calyx  and  1st  cover,  all  plots)  2nd  to  ^th 

covers,  May  27 t  June  10,  2^,  and  July  23  respectively. 
Plot 

1-g     5056  DDT  1  1/2  lb.  (2nd  to  5th  covers),  and 

miticide  (3.^.5  covers)  6.71  7.II 

50^  DDT  1  1/2  lb.  (2nd  to  5th  covers),  and 

miticide  (^,5  covers)  6.3U  6.7U 

15  505^  DDT  1  1/2  lb,  (2nd  to  5th  covers)  10.98        11. 55 

16  Byania  concentratel/  1/2  lb.  (2nd  to  5th  covers)  9*37  10.00 

 Check,  not  sprayed  after  let  cover.  92.25  92.3^ 

Tinegar  Co.  Orchard  (CcJ.yx  and  6  cover  sprays  ending  August  lU.  19^7.) 

Lead  arsenate,  3  lb,  58.50        62. 50 

Millers  30^    liquid  DDT  1  qt.i/  and  fungicide 

(Av.  of  5  plots)  15.90  19.60 

#3^225/  3  lb.  15.00  16.50 

Check,  not  sprayed  after  calyx.  98.50  98.50 

Genicide-A  =  62. 5^  xanthone,  25^  DDT. 

1/  HBTP  =  hexaethyl  tetraphosphate. 

2/  #71^  =  l,l«^bi8(chlorophenyl)  ethane. 

3/  Byania  concentrate  =  8  oz.  is eq^uivalent  to  6  lb.  of  ground  root, 

5/  Millers  305^  liquid  DDT  =  1  qt.  contains  10. g  oz.  DDT. 

5/  #3^22  =  155^  parathion,  0,0-diethyl  0-p-nitrophenyl  thiophosphate. 
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Sffect  of  Miticidea  on  Codling  Moth  Larvae. — ComM nations  of  the 
various  miticides  and  wettahle  DDT  were  used  in  the  laboratory  as  well 
as  in  the  orchards.    According  to  the  laboratory  data,  the  following 
miticides  did  not  iarprove  effectiveness  of  wettahle  DDT:    1,1  ■bis(dichloro 
phenyl)  ethane,  DN-111,  and  kO  percent  di(U-chlorophenoxy)  methane. 
Effectiveness  of  DDT  was  improved  slightly  "by  hexaethyl  tetraphosphate, 
tetraethyl  pyrophosphate,  dioctyl  pthalate  and  xanthone  (Genicide). 
Fifteen  percent  parathion,  l/2  pound  per  100  gallons,  iaproved  effec- 
tiveness of  the  DDT  spray  more  than  any  other  material  used.  Further 
evidence  that  parathion  is  highly  toxic  to  codling  moth  lairvae,  at 
least  for  several  days  following  an  application  was  obtained  in  a 
number  of  tests.    For  example,  60  apples  picked  from  Stayman-Winesap 
trees  which  had  been  sprayed  seven  days  previously  with  15  percent  para- 
thion, 3  pounds  per  100  gallons,  were  brought  to  the  insectary  and  sub- 
jected to  codling  moth  attack  (10  eggs  per  apple).    The  test  was  repeated 
the  next  day  and  the  results  were  as  follows:    Parathion,  1,3  percent 
live  entries,  13^5  percent  total  injuries;  30  percent  DDT  emulsion  1 
quart  per  100  gallons  sprsyed  at  the  same  time,  cmd  tested  in  a  like 
manner,  19.5  percent  live  entries  and  31»3  percent  total  injuries. 
Further  laboratory  tests  in  v^ich  15  percent  parathion  was  sprayed  on 
apples  at  the  rate  of  1  and  3  pounds  per  100  gallons  of  water  indicated 
complete  control  on  fruit  suspended  outdoors  for  5  days  before  being 
subjected  to  attack  of  the  codling  moth  larvae.    Observations  in  the 
Stayman-Winesap  orchard,  however,  indicated  that  the  residue  loses  such 
of  its  effectiveness  against  the  codling  moth  vhen  the  interval  between 
sprays  is  extended  to  ik  days. 


WASHINGTOH 

W.  J,  O'Neill  and  K.  0.  Walker,  Tree  Fruit  Bxperiaent  Station, 
Wenatchee  and  B.  L.  Webster,  Wiashington  Agricultural  Szperiaent 
Station,  Pollman. 


1.       Seasonal  Conditions 

Early  seasonal  conditions  favored  rapid  development  of  buds.  In 
consequence,  full  bloom  date  for  Delicious  apples  occurred  April  20,  ten 
days  earlier  than  normal.    Temperatures  prevailing  during  the  growing 
season  avereiged  about  10  degrees  lower  than  avere^e  and  were  thus  not 
particularly  favorable  for  codling  moth  and  mites  in  the  Wenatchee  area. 

Despite  these  conditions  orchards  with  poorly  executed  spray 
programs  or  inferior  materials  suffered  losses  amounting  to  50-70 
percent  of  the  crop  from  codling  moth. 
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2,       Codling  Moth  Oontrtrl 

Codling  moth  control  studies  were  largely  directed  to  finding 
suitable  combinations  of  materials  used  with  DDT  for  the  control  of 
mites'  and  woolly  apple  aphids. 


Table  1.    Materials  per  100  Gallons 


Plot 

Material 

first  Cover 

Second  Cover 

Third  Cover 

1 

DDT  1/ 
Selocide  2/ 
Spreader  2/ 

2  lb.  ) 

1  at.  )5M 

1/6  lb. ) 

1  1/2  lb.  ) 

1  at.  )6/l2 
1/6  lb.  ) 

1  1/2  lb.  ) 

1  pt.  )7/l2 
1/6  lb.  ) 

2 

DDT 

Lt.  Spray  Oil  kj 

3 

DDT 

Lt.  Spray  Oil 

%, 
k 

Lt.  Sfpray  Oil 

X    X/ C   XQ.  fKjf 

5  qt.  )7/l2 

5 

DDT 

Genie ide  5/ 
Spreader 

2  lb.  ;5/i'^ 

11/2  lb.  ; 
1  lb.  )6/i6 
1/6  lb.  ) 

1  1/2  lb.  ; 

1  lb.  )7/lU 

1/6  lb.  ) 

6 

DDT 

DI*.lll  6/ 
AL  SOlf 

2  lb.  ) 
1/4  ib.)5/l5 

1  1/2  lb.  ) 
l/U  lb.  )6/l6 
1/6  lb.  ) 

1  1/2  lb.  ) 
1/5  lb.  )7/lU 
l/b  lb.  ) 

7 

DDD 

K-1875  1/ 
Spreader 

2  lb.  ) 
1  lb.  )5/i5 
1/6  lb.) 

1  1/2  lb.  ) 

1  lb.  )6/l6 

1/6  lb.  ) 

1  1/2  lb.  ) 

1  lb.    .  )7/lU 

1/6  lb. 

g 

C-3I+22  8/ 

1.75  lb.)  5/17 

1.75  lb.  )6/l6 

1.75  lb.  )7/l4 

9 

DDT 
C-3il22 

1  lb.  )5/l7 

1  1/2  lb.  )  , 

1/2  lb.  )^/l^ 

11/2  lb.  ) 
1/2  lb.  )7/l^ 

DDT  50^J  wettable  powder. 

Selocide,  a  mixture  of  potassium  and  ammonium  hydroxide,  sulfur  and 
seleniTim,  McLaughlin  Gormley  King  Co. 

Spreader,  proprietary  dry  spreader 221^  Colloidal  Products  Co. 

^ray  Oil,  55  Vis.,  92  TJ.R.  Oil  emulsion,  Sherwin-Williams  Co. 

Genicide,  Xemthone,  General  Chemical  Co. 

DN-111,    amine  salt  DNOCHP,  Dow  Chemical  Co. 

K-lg75»  P  p*dichloro  diphenoxy  methane,  Dow  Chemical  Co. 

C-3U22,  Thiopho 8-3^22,  wParathion,"  0,0  diethyl  O-p-nitrophenyl 

thiophosphate  (15^)  American  Cyanamid  Co. 
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Table  2.    Codling  Moth  Control 


WW  f  us 

*  OA  wOU  V 

xw 

Jtpyxes 

X 

QQ 

1 

1 

X 

o 

X 

1 

X 

3 

95 

3 

2 

H 

u 

«7 

11 

2 

19 

2 

1 

3 

1 

96 

3 

1 

»^ 

7 

95 

3 

2 

U 

8 

87 

11 

2 

17 



1 

1 

1 

3-       Mite  Control 

The  effectiveners  of  the  respeetlTe  treatsents  for  control  of 
mites  was  determined       collecting  dirplicate  samples  of  100  leayes 
from  each  plot,  removing  mites  and  eggs  with  a  hrush  machine  and 
counting  aliquots  under  a  binocular  microscope. 


Table  3.    Periodic  Mite  Counts  l/ 


Plot 

5/13-1^ 
Sampled 

Pao.  ERRiist 

5/26-6/1+ 
Sampled 
Pac.  XR  lust 

6/23-7/9 
Sampled 

Pac.  ZR  Bast 

7/19-30 
Sampled 
Pac.    ZR  Sast 

8/22-23  2/ 
Sampled 
Pac.  JR  Sast 

Mites 
1  Efiiffs 

2g 
20 

0 
0 

2U 
20 

0 

0 

32 

U8 

Uo 

0 
k 

128 

432 
276 

0 
8 

32 

88 
136 

20 
0 

28 

Mites 
2  Eggs 

76 
kB 

0 
0 

68 
16 

12 
20 

1988 

m 

820 

16 
180 

1888 

2190 
2532 

28 
192 

2464 

Mites 

3 

56 
60 

0 
8 

36s 
II+8 

28 
36 

1772 

1112 
1200 

108 

1224 

5728 

3135 
368O 

132 
496 

1024 

Mites 

56 

loh 

2^2 

356 
16U 

lOi^ 
100 

1192 

1+412 
391+8 

233 
lg6i| 

2880 

5S32 
5072 

I7S 
1112 

1120 

Mites 

5  %ss 

2i| 

0 

500 
8U 

28 
68 

81+2^ 

2724 
1628 

3^ 
igc 

ILBOg 

6584 
1732 

48 
—^ 

1056 

Mites 
6  E^^s 

3^ 
1^ 

8 
Ug 

^12 

JL52 

Sk 
360 

67O8 

1U36 
81+0 

4g8 

2498 

12096 

1932 
884 

324 
832 

2560 

Mites 

7 

68 
88 

0 

296 
lOU 

k 
8 

856 

362I+ 
1592 

20 

13^ 

2144 

2716 
1576 

16 

864 

Mites 
S  Eggs 

68 
80 

28 

68 

0 
0 

116 

32 
12 

c 

128 

20 
16 

8 

128 

312 
248 

12 

4o 

Mites 

9  Eggs 

188 
1"50 

1+12 
936 

100 
0 

6c 

215^ 

16 

36 

32 
16c 

4158 

20 
8 

8 
0 

320 

1020 
796 

35 
168 

84 

1/    CalcTilated  as  average  per  100  leaves  for  Pac,  Pacific  Mite; 

E.R.,  European  Red  Mite  and  Rust,  Apple  Rust  Mite. 
2/    Plots  1,  8  and  9  only  counted,  remainder  of  plots  so  severely  damaged  that 

mites  had  migrated, 


-  58  - 


Discussion  and  Coaclusioiis 

Plot  1,  DDT  -  Selocide  afforded  excellent  codling  moth  control 
despite  its  strongly  alkaline  character.    Excellent  control 
of  mites  was  also  obtained,  however,  hefore  this  material 
could  "be  used  possi'ble  residue  and  soil  toxicity  prohlems 
need  to  "be  resolved  together  with  plant  injury  studies. 
One  rancher  reported  the  loss  of  more  than  75  percent  of  his 
crop  from  use  of  a  selocide  oil  spray. 

Plots  2,  3  and        Oil  -  DDT,  caused  foliage  injury  and  failed 
to  give  satisfactory  control  of  mites. 

Plot  5.    DDT  -  Genicide,  failed  to  control  Pacific  mite  in 

particular.    Several  cases  of  severe  dermatitis  occurred 
in  Washington  atttihuted  to  the  use  of  this  material. 

Plot  6.    DDT-DN-111,  failed  to  control  hoth  Pacific  and  Haropean 
red  mite.    The  interval  "between  sprays  was  possibly  too  long 
since  successful  control  of  Pacific  mite  has  heen  obtained 
with  shorter  intervals  "between  sprays. 

Plot  7.    DDD-Klg75,  failed  to  control  mites  and  codling  moth 

control  was  inferior  to  DDT  plots.    Severe  injury  to  foliage 
was  apparent  from  this  treatment. 

Plot  S.    Parathion,  gave  excellent  control  of  mites  "but  codling 
moth  control  was  inferior  to  DDT  plots. 

Plot  9.    DDT  -  Parathion,  gave  excellent  control  of  mites  and 
codling  moth. 

On  August  20  the  plots  were  examined  for  woolly  apple  aphid 
infestation.    Plot  8,  parathion,  was  the  only  treatment  in  \^ich  no 
colonies  were  found.    Plot  9»  parathion,  had  a  few  recently  esta^blished 
colonies.    Plots  5        1»  Omnicide  and  Selocide  respectively,  had  an 
intermediate  num"ber  of  "both  new  and  old  colonies.    Plots  2,  3  and  k. 
Oil  -  DDT  and  Plots  6  and  7,  DN-111  and  K-IS75,  respectively,  were 
"badly  infested. 

Numerous  smaller  plot  treatments  of  four  trees  each  were  made  for 
mite  and  woolly  aphid  control.    Parathion  was  outstanding  for  the  control 
of  mites  and  woolly  aphids.    Benzene  hexachloride  gave  excellent  control 
of  aphids  "but  failed  to  control  mites  and  codling  moth,    Hexaethyl  tetra- 
phosphate,  tetraethyl  phosphates,  toxaphene,  K-1875*  methoxyanalog  of  DDT, 
DDD,  rotenone  and  several  other  experimental  compounds  were  unsatisfactory 
for  control  of  mites  and  aphids. 


DDT  Residue  Removal  Studies,  K«  0,  Walker 


One  hundred  and  twenty  seven  samples  were  collected  from  ^+9  different 
growers  and  10  pear  saa5>les  from  S  growers.    The  DDT  residue  was  determined 
"by  stripping  these  fruit  with  toluene  and  analyzing  the  strip  for  total 
chlorine.    The  results  are  presented  In  the  following  tahle: 


Table  1.    Distrihutlon  of  DDT  Residue  on  Pruit  at  Harvest  Time  from 
Gommercial  Fruit  Orchards.  


Recommended 
Program si/ 

DDT  Residue  in 
Parts  per  Million 

Numher  of 
Apples 

Samples 
Pears 

n  n  Q 

U— 'J  *  y 

o 

T 

X 

1— i.  y 

c 

9    O  Q 
C— C.7 

OQ 

c 

"Z    7  Q 

Ij 

1 

*T— ^.^7 

T 

X 

5-5.9 

l6 

6-6.9 

5  ' 

7-7.9 

3 

g-8.9 

3 

10-10.9 

1 

11-11.9 

1 

Non-Recommended 

Programs 

3-3.9 

2 
1 

5-5.9 

2 

6-6.9 

2 

7-7.9 

6 

g-g.9 

5 

9-9.9 

2 

lg-lg.9 

1 

Where  the  recommended  spray  programs  were  followed  in  commercial 
orchards  92.^  percent  of  the  apple  saarples  su'bmltted  for  analysis  were 
"below  the  present  Informal  tolerance.    Where  other  than  recommended 
spray  programs  were  followed  33.3  percent  of  the  apple  samples  submitted 
for  analysis  were  "below  the  tolerance.    Of  a  total  of  127  apt>le  samples 
submitted  for  analysis  irrespective  of  spray  programs  g2,g  percent  were 
below  the  tolerance.    All  pear  samples  received  were  from  recommended 
spray  programs  and  all  samples  were  below  the  tolerance. 

l/    Spray  programs  similar  to  the  ones  recommended  by  the  State 
College  of  Washington. 
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Effect  of  Late  Season  j^plications  of  SBT,  nDT-Oil  Mixtures 
and  Late  Oil  Sprays  on  DDT  Residue  at  Harvest  Time 


Bartlett 

Pears 

Pounds  of  50  Percent  DDT  per 

100  Gallons  of  Water 

Spray  Date 

Plot  1 

Plot  2 

Plot  3 

5-10 

7-9 

7-17 

g-2 

2 
2 

2 
2 

0.3Si/ 
2 

2 
2 

21/1/ 

Residue  ' 

 2*8  ppa 

10*6  prpm 

22.1  DPm 

}J    ipplied  as  a  red  spider  mite  spray  containing  25  percent  DDT. 
2/    Two  quarts  light  grade  summer  petroleum  oil  applied  with  DDT. 
fruit  harvested  g-6-^7. 

Buerre  D*AnJou  Pears 

Pounds  of  50  Percent  DDT  per 

100  Gallons  of  Water 

Spray  Date 

Plot  1 

Plot  2 

Plot  3 

5-  10 

6-  lH 

7-  9 
7-17 
g-20 

2 
2 

o»3fii' 

2 
2 

2 

2 
2 

1/ 

°2-?^ 

Residue 

3.2ppm 

6.7  ppm 

U.7  ppo 

l/    Applied  as  a  red  spider  mite  spray  containing  25  percent  DDT. 
2/    Two  quarts  of  light  grade  summer  petroleum  oil  applied  with  DDT. 
Pruit  harvested  g-27-^7. 


Red  Delicious  ipples 


Pounds  of  50  Percent  DDT  per  100  Gallons  of  Water 

Spray  Date 

Plot  1 

Plot  2 

Plot  3 

Plot  4 

5-  1^ 

6-  5 

7-  12 
7-2H 
g-19 

2 

1.5 
0.381/ 

2 

1.5 

0.381/ 
2 

2 

1.5 

2 

1.5 

0.38i/,  ,  , 
3  at.i/2/l/ 

Residue 

9.9  PPm 

7.3  PPa 

12.3  PPm 

5.6  ppm 

1/    Applied  as  a  red  spider  mite  spray  containing  25  percent  DDT. 
2/    Tiro  quarts  light  grade  summer  petroleTim  oil  applied  with  DDT. 
^    Three  quarts  light  grade  summer  petroleum  oil  applied  alone. 
Pruit  harvested  9-8-H7. 


All  treatments  increased  the  DDT  residue  at  harvest  time.    All  treat- 
ments, except  Plot       Red  Delicious,  and  Plot  2,  D«AnJou  Pears,  made  it 
necessary  to  wash  the  fruit  for  removal  of  DDT  residue. 
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Bed  DeliciouB  Apples 


Vashing  freatment 

Plot  1 

Plot  3 

Plot  H 

JrJrn 

TVt                -f  AT* 

1/XI  X  •  XOZ^ 

sign,  av 
55!  Level 

PPM 

iJi.x  I  •  XOP 

oxgn.  ax 
5^  Level 

PPW 

-L/x XX  •  X or 
oxgn.  ax 
5^  Level 

Hone 

2.9 

12.3 

5.6 

Water  ©  90©?.  ^. 

2.5 

i.U 

2.S 

5.0 

2.8 

8  1/2  IT).  A,C.  (»  9001.2/ 

12.2 

2.S 

2.8 

16  Ih,  A.C.  ®  90*^. 

12.1 

2.S 

2.8 

Ill  HCi  O  900?. 

11. g 

2.S 

5.0 

2.8 

i^p  nci  ▼  1  gal*         2f  per 
270  gal.  ®  90O?6/ 

11.1 

2.S 

5.1 

2.8 

i5»  nv^  T  d  gax«  flO.  if  per 
270  gal.  •  900J. 

12.0 

2.8 

2.8 

2  1D«  AeoL  Jippie  wasA  per 
270  gal.  ®  90OF.I/ 

12.3 

2.8 

6.0 

2.8 

2.75  l^*.  3^0.  30, per  270 
gal.  ®  900l'.S/ 

13.^ 

2.8 

2.8 

5.25  Ife.  Ho.  30  per  270 
gal.  ®  90«>P. 

12.1 

2.8 

It.  9 

2.8 

3»3l^  Sodltia  Hydroxide  # 
16-50?. 

9.6 

I.U 

i+.U 

I.U 

1*  PW--?  ®  610P. 

1.3 

lib  TiU-^  <i  90«y, 

2.2 

1.6 

1%  11^1  d  lOOOJ. 

2*3 

1.6 

5/  Product  of  3)a"bol8  Chemical  Co. 

0/  Product  of  Gamlen  Chemical  Co. 

ll  Product  of  Van  Waters  &  Sogers. 

8/  Product  of  Gamlen  Qiemlcal  Co. 


Hone  of  the  washing  treatments  significantly  r«noved  the  DDT  residue, 
except  the  treatment  with  two  hatha  of  3»3  percent  Sodium  Hydroxide  at  l65®P. 
and  163OP.  with  a  three  minute  immersion  time  on  Plot  3*    ^is  treatment  did 
not  give  effective  residue  r^ioval  on  Plot 


-  62  - 


CANADA  (British  Coltiin^>ia) 

J.  Marshall,  Dominion  Entomological  Laboratory,  Summerland. 


Investigations  on  Control  of  Codling  Moth, 
Orchard  Mites  and  Woolly  Aphid,  19U7  -  Summary 


Codling  Moth 

Trials  with  adhesives  for  DDT  stiggest  that  polyethylene  polysiilphide 
(P.l.P.S.)  1  pt.ilOO  gal*  and  soditim  carhoxy  methyl  cellulose  (Cafhoxel) 
0.5  Ih.tlOO  gal.  increase    DDT  deposit  to  a  measurable  degree.  Experiments 
with  wMicronized"  and  "Mikro-Pulverized"  DDT  at  O.5  Ih.ilOO  gal.  indicated 
no  significant  difference  in  effectiveness  in  5  cover  sprays.  Infestation 
in  each  instance  was  less  than  15^.    Differences  may  appear  either  when  the 
concentration  or  the  number  of  applications  is  reduced.  Chlorinated 
camphene  ( "Toxaphene")  did  not  prove  effective  against  codling  moth.  The 
methoxy  analogue  of  DDT  appeared  as  effective  as  DDT.    Here  again,  reduction 
in  concentration  or  in  number  of  applications  might  bring  out  differences  in 
effectiveness.    DDT- tobacco  residue  mixture  ^obacine")  containing  15^ 
DDT  used  at  1  pt.:100  gal.  in  5  cover  sprays  gave  effective  codling  moth 
control  as  did  DDT  l6^  -  hydroxypentamethyl  flavan  20^  ("Miticidal  DDT") 
used  at  5  lb.:100  gal.  in  first  and  second  cover  sprays  and  3  Ib.ilOO  gal. 
in  third,  fourth  and  fifth  cover  sprays. 


European  Red  Mite 

Pield  eacperiments  conducted  with  I5  different  organic  compounds  of 
possible  value  as  miticides,  led  to  the  following  conclusions:     (l)  Mono- 
ethemolamine  dinitrocyclohexylphenolate  2  oz.  parent  compound  100  gal.  appears 
to  be  the  best  miticide  readily  available  for  l^kS,    It  is  inexpensive;  has  a 
fairly  high  residual  value;  is  more  effective  in  hot  than  cool  weather.  This 
compound  has  been  developed  as  a  miticide  in  the  Okanagan  Valley  of  British 
Columbia  over  a  five  year  period  and  in  19^7  was  used  with  success  in  a  con- 
siderable number  of  commercial  operations.    (2)  Hexaethyl  tetraphosphate 
50^  (''Vapatone»«)rL  pt.:100  gal.  had  littl  e  residual  effect  although  two  sprays 
10  days  apart  gave  a  moderate  degree  of  mite  control.    (3)  Xanthone  is  some- 
what slow  in  action.    At  2  Ib.ilOO  gal.  with  stove  oil  0.25  ge-l*  it  has  been 
reasonably  effective  against  European  red  mite  and  Pacific  mite,  Fairly 
extensive  commercial  use  in  British  Columbia  during  19^7  revealed  that 
X€Uithonc  may  cause  severe  dermatitis  in  the  occasional  individuals  who  are 
sensitive  to  it.     (U)  Dicyclohexylamine  dinitrocyclohexylphenolate  20^  as'  1  lb. 
"DIT-lllwrlOO  gal,  has  not  been  sufficiently  effective  in  cool  weather.  In 
hot  weather  it  has  seemed  more  effective  than  xanthone  2  lb,  against  Pacific 
mite,  less  effective  against  European  red  mite,     (5)  Hotenone  l^oil  (  as 
"Visko"  or  "NNOR"  1  pint-summer  oil  0,5  gal»)  has  been  moderately  effective 
against  both  species  of  mite  and  is  indicated  where  pear  psylla  too  must 
be  combated.     (6)  Chlorinated  camphene  ("Toxaphene")  as  1  pound  50/^  liquid 
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concentrate  appeared  to  be  a  fairly  effective  miticide.    In  the  form  of  A0% 
wettable  powder  1.25  lb.:100  gal.  it  was  not  as  satisfactory.     (7)  "Parathion" 
as  15^  wettable  powder  6  02. » 100  gal.  is  one  of  the  most  promising  miticides 
yet  examined.    The  fact  that  it  has  good  residual  qualities  and  is  very  toxic 
to  various  sucking  insects  makes  it  of  particular  interest.     (8)  Dipara- 
chlorophenylmethylcarbinol  ("DL-C")  at  0.5  lb.:10C  gal.  likewise  has  been  an 
outstanding  miticide.     (9)    Monoethanolamine  dinitrosecondarybutylphenolate, 
also  promising,  appears  to  be  of  about  the  same  order  of  eif ectiveness  as  the 
monoethanolamine  salt  of  dinitrocyclohex^'lphenol .     (lO)    Di(4,  chlorophenoxy ) 
methane  AOfo  ("I\E0TRAN",  "Kl875")  seemed  a  somewhat  less  effective  miticide  than 
"DMC" .    It  possesses  good  residual  value  but  seems  prone  to  cause  russet  of 
apples  if  applied  early  in  the  season. 

The  remaining  compounds,   (11)  disodium  ethylene  bis  dithiocarbamate 
("Dithane")     (12)  3 >5-dinitro-0-cresol     (I3)     ammonium  dinitrocresol-^it e  (14) 
monoethanolamine  dinitrocresolate     (15)    hydroxypentamethylflavan  v/ere  not  suf- 
ficiently toxic  to  European  red  mite  at  practical  concentrations. 

WOOLLY  APHID 

Of  the  materials  applied  in  field  trials  against  heavy  infestations  of 
woolly  aphids  the  most  effective  were  gamiua  hexachlcrocyclohexane  (3KC)  6%, 
2  Ib.jlOO  gal.  with  summer  oil  0.5  gal.  and  nicotine  sulphate  AOfo  1  pint;  100  gal 
with  summer  oil  0.5  gal.     Hexaethyl  tetraphosphat e  50"^  ("KSXAPHCS")  0.5  pint: 
100  gal.  wa5  less  effective  and  rotenone  1%  as  ^MOR"  1  pint:  1^0  gal.  with 
0.5  gal.  summer  oil  was  still  less  so.    "Parathion"  15^  6  oz.:100  gal.  was 
not  satisfactory  against  woolly  aphid  but  there  are  indications  from  trials 
against  other  aphid  forms  that  addition  of  a  surface-active  compound  such  as 
sodium  lauryl  sulphate  may  increase  its  toxicity  to  woolly  aphid. 

HIGH-SPEED  "AUTOMATIC"  SPRAY  EQUIHuSrlT 

Satisfactory  codling  moth  control  and  European  red  mite  control  were 
©btained  with  three  of  four  different  models  of  light,  high-speed  hydraulic  type 
sprayers,  the  single  Bean  Mist-Sprayer,  the  double  Bean  Mist-Sprayer-Duster  and 
the  Buffalo  Turbine  Sprayer.    It  was  found  necessary  to  modify  the  machines  by 
replacement  of  ♦their  low-pressur-  pumps  with  small  plunger-type  high  pressure 
units  and  replacement  of  their  perforated  brass  delivery  tubes  with  a  bank  of 
conventional  whirl-disc  spray  nozzles  mounted  on  the  outer  edge  of  the  "fish- 
tail" air  vent.    The  per  acre  dosage  of  materials  was  DDT  50/o  wettable  I6  lb., 
monoethanolamine  dinitrocyclohexylphenolate  1  lb.  (as  parent  compound),  v/ater 
50  gal.    A  Besler  Aerosol  generator  was  also  assessed.    It  ga^^'^e  less  uniform 

deposits  and  less  uniform  codling  moth  'control  than  the  above  modified  hydraulic 
machines  but  it  is  believed  that  it  will  give  better  performance  after  modi- 
fication by  the  addition  of  a  suitable  air  blower.     It  gave  good  control  of 
European  red  mite  when  charged  with  hexaethyl  tetraphosphat e  or  monoethanolamine 

dinitrocyclohexylphenolate  concentrate.     A  Bell  hilicopter  was  available  for 
experiment  rather  late  in  the  season.    It  gave  control  of  Pacific  mite  equal 
to  ground  equipment  (Bean  Mist-duster)  using  the  same  miticidal  dust  in 
approximately  the  same  amount.    It  gave  excellent  results  in  application 
of  hormone  spray  concentrate,  to  delay  fruit  drop. 
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CAUADA  (Continued) 

W.  G.  Gterlick,  T.  Armstrong  and  W.  L,  Putman,  Dominion 
Entomological  LalDcratory,  Vineland  Station,  Ontario. 


Temperatures  for  April  and  Hay  were  about  normal;    June  ' 
and  July  appreciably  below  norriial;    August,  septeiaber  and  October 
markedly  above  normal,    precipitation  for  L'ay  was  nearly  eji  inch 
above  normal,  for  June  tv;o  inches  above,  for  July  slip;htly  below 
and  for  August  nearly  an  inch  lov/er  than  normal.    These  weather 
conditions  greatly  retarded  codling  moth  emer,c;ence  and  development 
in  Hie  first  half  of  the  season  but  brouf^ht  about  quite  serious  injury 
later  in  orchards  viiere  ear.1y  control  Yjas  poor.    In  such  orchards 
nunerons  fresh  entries  were  noted  on  August  12. 

Serious  mite  infestations  late  in  the  season  appeared  in 
a  few  ordiards  sprayed  with  and  vathout  DDT.     In  most  of  ^the  few 
orcliards  observed,  where  DD^'  was  used  \athout  an  acaricide,  red  mite 
injury  v/as  not  severe. 

No  red-banded  leaf  roller  larvae  v/ere  observed  but  tiiere 
\ms  a  trace  of  what  appeared  to  be  its  iioxk  in  one  or  two  orchards 
sprayed  for  the  second  year  v.lth  DDT. 


Hesults  of  Control  Experiments 
Orchard  A  . 

'Plots  -    Large  Liclntosh,  20-tree  plots  (4  x  5)  in  duplicate,  sprayed 
from  ground  with  single  guns,  about  20  gal.  per  tree.    All  surrounding 
trees  in  this  or  chard  ^sprayed  mth  DDT.    The  crop  wHs  sraall,  only  about 
1/3.    1^  19k^f  vhen  the  trees  were  grower- sprayed,  codling  moth  injury 
was  so  severe  most  of  the  trees  were  not  picked,    counts  xvere  made  of 
total  crop,  including  drops,  on  three  trees  per  plot.    Spray  intervals 
10  days  unless  othemdse  stated,  and  last  spray  applied  July  25.  DDT 
used  v/as  a  50^,  vrettable  spray  powder.    Actual  DDf  given  in  table  below. 

Total  apples 

^iQ"'^.  Schedule  examined         Clean   fo  Deep  Stung 

(.Amounts  per  100  gal.  imperial) 

1  DDT,  5  covers, 

1  lb.,  1  lb.,  f  lb.,  ^  lb.,  i  lb.        11155  95.0       3.6  1.4 

2  Covers  1,  3,  5,  DDT  1  lb. 

2,  4,  lead  3|  lb.,  lime  3t  lb.      78/^2  95.7       1.6  1.7 

and  lljb  oil 


Total  apples 

plot  schedule  examined       $  clean   %  Deep  stung 

(Amounts  per  ICX)  gal.  Imperial) 


3 

First  Cover  DDT  1  lb. 
Covers  2, 3, lead       lb.,  lime  lb. 
and  1^0  oil. 
»»     4,  lead  2|  lb.,  lime  5  lb. 

and  ^  oil. 
"      5  cryolite  3|  lb. 

7710 

86.4 

8.1 

5.5 

h 

DDT  1  lb,  in  five  covers 

7974 

97.5 

1.6 

0.9 

5 

DDT  1  lb.  in  3  covers,  10,15  and  17  days  7814 

92.2 

4.8 

3.0 

6 

DDT  1  lb.  in  1st  cOver 
covers  2,3,4  and  5,  DDT  ^  lb. 

8017 

94.2 

4.0 

1.8 

7 

DDT  1  lb.  in  4  covers 
10,  12,  14  and  15  days 

8671 

96.2 

2.6 

1.2 

8 

DDT  1  lb.  in  covers  1,  2, 

DDT  f  lb.,  lead  2|  lb.  DN-111  14  lb. 

in  3  4. 
DDT  1  lb.  in  5. 

8944 

95.7 

2.8 

1.5 

9 

Same  as  plot  2  but  grower- sprayed  with, 
speed  Sprayer  (4  trees  examined) 

4978 

86.2 

4.7 

9.1 

Hote  -    DDT  used  in  first  cover  in  all  plots  and  applied  by  means  of 

grower*  s  Speed  Sprayer. 

Orchard  B 

Small  orchai'd  of  young  trees,  mostly  Mdn-tosh  but  including 
Wealthy,  snow  and  spy.    Grower  sprayed,  supervised,  5  covers  of  DDT,  1  lb. 
Orchard  iBavily  infested  v/ith  codling  moth  for  several  years.      Counts  of 
five  Mcintosh  (not  including  early  drops)  gave  total  fruits  8762, 
clean  93*!^^,  deep  1.4%  and  stings  5.3^. 


Orchard  c 

small  orchard  of  mixed  trees  indlnding  Ontario,  Kdntosh,  Y^ealthy, 
Jonathan  and  Cranberry.    Crcwer  sprayed,  5  covers  of  DDI  1  lb.,  but 
intervals  erratic,  12,  I4,  12,  I4  and  11  days.    Orchard  heavily  infested 
in  1946.,    counts  of  5  Mdntosh  and  5  Ontario  trees,  including  all  drops, 
gave  total  fruits  34562,  clean  90. 6^^,  deep  4.^,  stings  4.^.  European 
red  raite  injury  not  severe. 


Orchard  D 


Small  orchard  of  UEdium  sized  Hclntosh  and  spy,  running  24^5  deop 
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(Mcintosh.),  and  ly/o  (Spy)  injuries  in  1946«    Grower  sprayed  three  covers  only, 
DLT  1  lb.,  at  10,  14  and  12  days.     Counts  on  6  Mcintosh,  vdiole^iE§p> /drops, 
gave  total  fruits  5457,  clean  63.4%,  deep  30«t^,  stings  6»CKii.     Counts  on  6 
Spy  trees  gave  total  fruits  7075,  clean  79.4%,  cieep  13.1%,  stings  7.5%. 

Orchard  E 

Small  orchard  continuous  with  D  above  but  of  younger  trees  of  5 
varieties.    Grower  sprayed  three  covers  only,  DDT  1  lb.  at  10,  12  and  12 
days,    counts  taken  on  6  Delicious  (red)  trees,  whole  crop  including  drops, 
gave  total  fi^iits  4^27,  clean  85.6^,  deep  11. ^0,  stings  3.1%.  Infestation 
in  194^  for  same  variety  ran  about  9%  deep. 

Effect  of  DDT  on  young  larvae  in  apples  sprayed  after  larvae  had  entered. 


Stored  apples,  mth  calyx  and  stem  end  >axed ,  and  to  vjhich  black- 
stage  eggs  were  attached,  T»?ere  held  in  incubator  at  77°F.    Unhatched  eggs 
were  removed  18  hrs.  later.    After  48  hrs.  in  incubator  apples  were  held 
in  laboratory  (approximately  68°F.)  for  22  hrs.,  then  sprayed  v.lth  DDT  1  lb. 
per  100  gal.  and  returned  to  the  incubator.    A  few  days  lacer  the  apples 
were  carefully  dissected  and  the  following  figures  obtained. 

Larvae  Spray  efficiency 

§  Fi^its       §  Entries       Alive     Dead  (Abbott^i 

sprayed  -  40  142         '      75         49  32*4% 

Check     -  3^  152  92  11 

A  second  series,  carried  out  a  few  days  later,  vjas  essentially  the 
same  except  that  the  fruit  was  sprayed  4^  hrs.  after  placement  of  eggs  and  was 
held  in  incubator  at  72*^F.  for  five  days  after  spraying  before  dissection  was 
begun. 

Larvae              Spray  efficiency 
§  Fruits       §  Entries       Alive      Dead  (Abbott)  

sprayed  -  24  97  37        3B  35.7% 

Check  27  92  46  14 

Most  of  the  dead  larvae  were  found  near  the  surface  and  in  several  cases 

had  tunnelled  to  or  near  the  core  beforehand. 

DDT  -  Effect  of  Particle  Size  on  newly  hatched  larvae 

laboratory  tests  on  the  effect  of  particle  size  on  th  e  toxicity  of 
DDT  to  newly  hatched  codling  moth  larvae  v^ere  run  according  to  the  procedure 
cutlined  in  the  I945  Report,  Part  I,  p.  125.    ^ach  test  v;as  run  in  duplicate, 
one  lot  of  10  fruits  having  eggs  placed  on  them  one  day  after  spraying  vjith- 
out  further  treatment,  and  the  other  being  washed  three  times  in  an  ♦artificial 
rain*  machine  before  the  eggs  were  placed,    samples  of  DDT  dispersable  pov/ders, 
50%  in  clay,  were  supplied  by  E.  I.  du  Pont  de  Nemours  co  company  through 
Canadian  Industries  Limited.    Average  mean  particle  diameter  of  the  samples 
according  to  the  suppliers  were:     1.    Micronized  -  about  5  microns.    2.  Ivlicro- 
pulverized  (hammer  milled)  -  aboot  I5  microns. 

In  the  case  of  unwashed  deposits,  results  were  very  erratic  and 
ho  conclusions  can  be  drawn.    V/hen  the  sprayed  fruits  were  vjashed,  harover, 
the  powder  of  larger  particle  size  allowed  a  consistently  higher  rate  of 
establishment  of  larvae  (see  table.) 


Establishment  of  Neisly  Hatched  codling  Moth  Larvae  in  Apples  Sprayed  -with 
DOT  powders;    Fruit  Washed  after  Spraying;    DOT  (actual)  at  0.25  Ih.  per 
160  imp.  Gal. 

"  No.  of  replicates  Percentage  establishment  " 


NO. 

(10  fruits  each) 

Micronized 

Mi  cr opulverized 

1 

3 

37*9 

57.7 

2 

4 

30.9 

45*6 

3 

4 

33.S 

51*0 

4 

25.7 

52.3 

5 

3 

48.1 

58.5 

European  Red  Mite  Control  -  preventive  sprays 

plots  consisted  of  10  (2x5)  fairly  large  Delicious  (red)  trees 
•which  received  5  covers  of  DDT  1  lb.    The  acaricides  were  added  to  the  third 
and  fourth  covers  which  were  applied  July  8-9  and  July  18. 


Counts  of  active  mites  only 


Delicious 


Plot 

Materials 
sprayed  July  8-9  &  July  18 

30/6 

Mites 
16/7 

per  100 
29/7 

Leaves 
19/^ 

10/^ 

1 

rsi-iii  li  lb. 

168 

213 

77 

3273 

152 

2 

HETP  i  pt.  (100%) 

58 

203 

17 

1248 

237 

3 

Dcm  li  lb.  {ko%) 

30 

219 

29 

I836 

266 

4 

Am.  DNOGHP  5  oz. 

12 

6 

4 

757 

654 

5 

Mono-DNOCHP  5  oz« 

2 

3 

8 

1765 

278 

6 

Check 

6 

81 

250 

7000 

95 

7 

DCIM  2|  lb. 

12 

60 

9 

1339 

504 

8 

Am.  DNOCHP  2j  oz. 

42 

605 

28 

3558 

160 

It  will  be  seen  from  the  check  (plot  6)  that  the  mite  population 
increased  very  slowly  until  the  end  of  July,    on  August  25  the  foliage 
colour  was  satisfactory  in  plots  2,  4»  5>  7,  plot  1  less  so  (it  had  the 
highest  initial  population),  plots  3  a^d  8  not  quite  as  good  as  1,  and 
plot  6,  check,  showed  seriuus  injury  which  was  clearly  visible  at  a 
considerable  distance. 

predators  which  in  the  absence  of  DOT  would  normally  have  been 
present  in  large  numbers  in  August,  were  virtually  eliminated  in  all  plots, 
l/fhile  examining  leaves  makii^  mite  counts  the  only  predators  found  were 
a  few  chrysopid  eggs,  1  chrysopid  and  2  dipterous  larvae  on  Aug.  19,  and 
16  seiulus  mites,  6  stethorus  larvae  and  1  dipterous  larva  on  September  10. 


Acaricide  Iinrestigations  -  G-reenhouse  and  Insectary  Experiments 

For  the  past  two  years  greenhouse  and  insectary  experiments 
have  been  conducted  in  order  to  find  promising  acaricides  which  could  be 
used  in  combination  with  DD'x  and  other  commonly  used  spray  materials 
for  the  control  in  orchards  of  two-spotted  mite,  Tetranychus  bimaculatus 
Harvey,  and  European  red  mite,  paratetranychus  piles  us  C.  &  F.  Spray 
manufacturing  companies  cooperated  by  supplying  chemicals  mt h  acaricidal 
properties  for  testing. 

The  spray  mixtures  v/ere  prepared  immediately  before  they  were 
applied.    Usually  the  ingredients  were  weighed  out  in  quantities  sufficient 
for  one  litre  of  spray,  and  the  sequence  of  mixing  was  first  to  add  the 
spreading  agent,  followed  by  the  fungicide,  ttien  the  insecticide,  and  finally 
the  acaricide.    Thorough  and  continuous  agitation  was  luainbained  during 
the  spraying  operation. 

The  sprays  were  applied  vdth  a  motor  driven  paint  sprayer  mth 
a  Devilbiss  gun  producing  a  fine  even  spray  under  a  pressure  of  about  20 
lb.    complete  and  thorough  coverage  to  the  rim-off  stage  was  secured  for 
all  applications.     Orvus  (32^  sodium  lauryl  sulphate)  0.25  to  0.5  lb.  per 
100  Imp.  gal.  vms  added  to  provide  satisfactory  spreading. 

Summary  of  Results;      The  nomenclature  of  the  new  rnaterials  is  in  most 
cases  that  given  by  the  manufacturers,  who  may  follow  different  systems 
in  namir]g  organic  diemicals.    For  this  reason  the  miiies  may  not  alvjays 
correspond  mth  those  given  in  other-  papers. 

^^ong  the  acaricides  tested  the  f ollomng  vjere  found  to  be 
outstanding  in  their  actibn  against  the  two-spotted  mite  aad  the  European 
red  mite. 

iTi-para-chlorophenylmethylcarbinol  ( HvlG) 

This  chemical  supplied  by  the  sherva n-vjilliams  Company  (Green 
Cross  Insecticides)  ms  shovm  to  possess  excellent  acaricidal  properties. 
Used  as  a  spray  powder  at  the  rate  of  0,2$  lb.  (actual  UiC)  per  100  gal. 

it  destroyed  all  active  forms  of  the  tvjo-spotted  mite  and  99  per  cent  of 
the  eggs.    Against  the  European  red  mite  the  iinrtality  two  weeks  after 
the  spray  applications  was  consistently  96  to  100  per  cent. 

A  sample  of  a  mixture  of  o-p,  and  p-p.  JMC  provided  by  the 
Dominion  Rubber  Company  and  processed  in  the  laboratory  to  make  a  25 
per  cent  emulsion  proved  to  be  much  less  toxic  to  both  species  of  mites, 
v/hen  used  at  the  same  strength  as  the  p-p.  rSviC. 

mc  caused  no  foliage  injury  to  the  test  plants  -  bean,  tcmato, 
apple  and  plum,    snirthermor e  it  appeared  to  be  compatible  with  all  the 
commonly  used  spiay  mterials,  although  the  presence  of  hydrated  lime  and 
Bordeaux  mixture  delayed  the  effect  of  the  MC. 

It  is  of  interest  to  note  that  DLTC  has  shown  little  or  no 
toxicity  against  aphids,  mealy  bugs  and  several  other  greenhouse  insects 
indicating  that  it  is  specific  in  its  action  against  mites. 
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pi  -  ( 4"  c  111  or  0  phe  noxy )  ne  tliane  ( DCH.I ) 

Supplied  by  the  Dov;  Clieiriical  Caurany  this  chemical  v^as  prepared 
for  acaricidal  use  in  the  foim  of  a  micronized  spray  poivder  containing  40 
per  cent  of  the  active  ingredieit.    TJhen  used  at  the  rate  of  1  lb.  (actml 
cheirdcal)  per  100  gal.  not  only  were  the  active  fonns  of  the  two-snot  ted 
iiite  destroyed  but  most  of  the  eggs  as  well.    The  residinl  action  v;as 
effective  against  all  active  stages  for  approximately  7-10  days  in  the 
greenhouse,    rjben  adults  vjere  placed  on  sprayed  plants  they  laid  large' 
numbers  of  eggs  before  they  were  killed,  but  the  unusual  residual  toxicity 
of  the  material  destroyed  nearly  100  per  cent  of  the  eggs  laid  during 
the  first  vieek.    Against  the  European  red  mite  DCPLI  vra.s  very  effective 
destro;/ing  close  to  100  per  cent  of  the  population  on  infested  plant  s 
examined  two  weeks  after  spraying. 

ITo  foliage  injuiy  to  bean,  apple  and  pliin  was  observed-  The 
material  gave  ecxually  good  resulT  s  v/hen  combined  mth  such  co.:jaonly  used 
iiB  ect icides  and  fungicides  as  rrettable  sulphur,  GOGS,  coposil,  Feriiiate, 
Bordeaux  mixture,  hydrated  lime,  lead  arsenate,  benzene  hexacliloride,  and 
DDT. 


0,o-diethyl  o-p-nitrophenyl  thiophosphate  (34^2) 

This  chonica^  supplied  by  th  e  ilmerican  cyanamid  ccx:ipany  gave 
excellent  results  viien  used  at  the  rates  of  2.4,  4«S  ^^<^         oz.  per 
100  gal.  (1,  2  and  3  I'o*  of  a  15^^  spray  pander),  destroying  9S  to  100 
per  cent  of  all  active  forms  of  both  the  tvra-sptjtted  mite  and  the  European 
red  mite.    Agaiiist  the  two-spotted  mte  the  residual  action  of  a  spray 
containing  'J ,2  oz.  of  3422  per  100  gal.  was  over  99  per  cent  effective 

for  a  period  of  three  days,  and  bO  per  cent  effective  after  one  week. 
At  the  4*8  oz.  rate  9^*2  per  cent  of  spiayed  eggs  failed  to  hatch,  fjiq. 
99*2  per  cent  viexe  destroyed  when  sprayed  with  7«2  oz. 

Tests  also  shaved  this  chemical  to  be  compatible  vzith  the  • 
commonly  used  spray  materials  vdth  the  exception  of  Bordeaux  mxture. 
AlthoU:gh  the  immediate  kill  of  active  foir.is  was  the  same  v^nether 
Bordeaux  vzas  included  or  not,  it  ms  shown  that  the  ovicidal  and 
residual  actions  of  3422  r/ere  greatly  reduced  in  the  presence  of  this 
fungicide. 

No  spray  injury  to  foliage  of  bean,  plum  and  apple  tvas  observed 
at  the  2.4  and  4»8  oz«  rates,  but  sli^^t  injury  to  bean  leaves  occ^orred 
when  sprayed  mth  7.2  oz.  per  100  gal. 

Tetraethyl  pyropho  sphat  e 

At  the  recommended  strength  of  1-3200  this  acaricide  destroyed 
from  99  to  100  per  cent  of  active  mites,  but  there  vjas  little  ovicidal 
or  residual  action.     It  ^^s  demonstrated  that  at  a  strength  of  1-800 
the  residual  action  was  100  per  cert  effective  against  the  tvx)-spotted  mite 
killing  the  nev7  mites  shortly  after  they  hatched  from  the  eggs. 


-  70  - 


Hexaethyltetraphospbate  (HETP) 

several  companies  have  Farketed  IISTP  under  various  trade  names 
during  the  past  season.    At  dilutions  of  1-SOO  and  l-loOO  a  very  high 
percentage  of  active  inites  were  destroyed,  but  these  sprays  had  little  if 
any  effect  on  eggs,  and  there  was  no  residual  action,     it  demonstrated 
that  two- spot  ted  inite  infestations  on  beans  vxere  eradicated  by  two  thorough 
applications  spaced  10  days  apart.    Essentially  the  s Ernie  results  ?7ere 
secured  viien  v/as  tested  against  the  European  red  mite.    This  acaricide 

T/as  compatible  vath  sulphur  and  Fermte,  but  in  combination  va  th  lord 
arsenate,  COCS  and  coposil  its  toxicity  was  reduced,  and  rht  h  Bordeau:;c 
and  hydrated  lime  v/as  very  low. 


Ajnmonium  salt  of  DNOCHP 
Monoethanolamine  salt  of  H'TOCIff 
Tr±ethanolamine  salt  of  DIIOCII? 

The  three  salts  of  DNOCHP  used  at  5  oz.  and  2.5  oz,  per  100 
gal,  (actual  DNOCHP)  initially  destroyed  from  94«8  to  100  per  cent  of 
the  active  forms  of  the  European  red  mite,  and  infested  plants  examined 
14  days  after  spraying  continued  to  show  a  practically  complete  clean-up. 
The  stronger  dosage  gave  the  greater  kills.    These  acaricides  are  not 
compatible  v/ith  hydrated  lime,  Bordeaux  mixture,  COGS  and  coposil. 

Lead  arsenate  tended  to  reduce  their  effectiveness  to  some  extent  especially 
in  the  case  of  the  monoethanolaminfe  salt.    The  lethal  action  was  not 
impaired  isiien  used  with  Fermate,  wettable  sulphur,  DDT  and  Cupro  K. 

When  the  40  per  cent  DNOCHP  spEray  powder  (DIT-Dry  Mix  No,  1)  was 
substituted  for  the  straight  chemical  in  the  preparation  of  the  salts  the 
results  secured  against  both  the  two-spotted  mite  and  the  European  red 
mite  were  very  similar  in  all  respects. 

There  was  light  foliage  injury  on  some  of  the  test  plants 
sprayed  with  the  5  oz,  and  2.5  oz.  strengths  of  the  DNOCHP  salts. 


pinltro-o-cyclohexylphenol  (KT-Dry  Mix  No.  1) 

DNOCHP  prepared  in  the  form  of  a  40  pei"  cent  spray  powder  by  the 
Dow  Chemical  Company  gave  excellent  results  against  both  species  of  mites, 
destroying  99-100  per  cent  of  all  active  forms  at  time  o£  spraying.  In 
greenhouse  tests  the  residual  action  of  a  spray  containing  12.5  oz.  of  the 
40  per  cent  spray  powder  (5  oz.  DNOCHP)  continued  to  be  effective  for 
approximately  10  days,  killing  from  80  to  100  per  cent  of  the  two-spotted 
mites  introduced  to  sprayed  foliage.    After  I4  days  the  mortality  was  61 
per  cent.    Used  at  one  half  the  above  strength  the  residual  action  was 
greatly  reduced.    In  experiments  carried  out  during  the  winter  of  1945"^ 
technically  pure  DNOCHP  used  at  approximately  the  same  strengths  as  the 
1947  tests  indicated  that  the  material  was  a  good  acaricide  but  the  spray 
injury  to  the  test  plants  was  extremely  severe.    The  DN-Dry  Mix  spray 
powder  caused  only  slight  injury  to  bean  and  apple  foliage  and  it  is 
possible  that  the  carrier  used  in  the  40  per  cent  formulation  had  a 
safening  action. 
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Triethanolajnlne  salt  of  2,4-dinitro-6-secondary  butylphenol  {lM-2&^) 

DN-289  used  at  a  strength  of  1-1000  gave  good  kills  of  European 
red  mite,  destroying  98.5  per  cent  of  tlie  active  foims  on  apple  foliage 
ezamined  two  weeks  after  the  spray  application.    At  strengths  of  1-2000 
and  1-4000  the  kills  were  reduced,  and  the  residual  action  as  determined 
from  14-day  caints  was  not  as  effective  as  the  1-1000  strength.    There  is 
danger  of  foliage  injury  with  this  material. 

l,l-di-(i-chloropheDyi) ethane  (C714) 

Against  the  two-spotted  mite  this  cheniical  supplied  by  the  Dow 
CJhemical  company  gave  kills  of  97  to  1^)0  per  cent  at  formulation  (0714) 
strengths  of  1-200,  I-4OO  and  1-800.    There  was  considerable  residual  action 
at  all  strengths,  and  an  ovicidal  action  especially  pronounced  at  the  two 
stronger  dilutions.    Foliage  injury  to  bean  resulted  v^en  sprayed  with 
dilutions  of  1-200  and  I-4OO. 
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AUSTRALIA 

A«  J»  Nicholson,  Division  of  Economic  Entomology,  Council  for 
Scientific  and  Industrial  Research,  Canberra  (Chairman,  Federal 
Codling  Moth  Committee.). 

Excerpt  from  Report  of  Third  Annual  Codling  Moth  Conference, 

May  22  and  23,  19^7  " 

In  opening  the  discussion  which  followed  the  presentation  of  these 
reports,  the  Chairman  concluded  from  the  results  of  the  last  two  seasons 
that! 

(I)    DDT  is  a  good  substitute  for  lead  arsenate  in  codling  moth 
control; 

(II)    Hexachlorcyclohexane  (gamma  isomer)  is  not  a  satisfactory 
su'bstitute  for  lead  arsenate; 

(III)    A  concentration  of  0,1  percent  is  very  nearly  the  optimum 
for  control  of  codling  moth  "by  DDT,    However,  nearly  as 
good  results  are  obtained  with  O.O5  percent,,  and  for 
general  purposes  this  concentration  is  adequate.    For  the 
reduction  of  heavy  codling  moth  populations  and  in  localities 
where  the  codling  moth  problem  is  difficult  to  handle,  0,1 
percent  should  he  used. 

The  following  subjects  arising  out  of  last  season's  results  were 
then  discussed; 

(1)    The  Use  of  Lures 

The  Queensland  representative  described  a  method  for  timing  the 
applications  of  spray  materials  utilizing  the  records  for  lure  catches 
from  five  stations  as  used  in  the  Stanthorpe  area,  the  recommendations 
based  on  the  results  being  broadcast  and  circulated  through  the  local 
press,    A  lure  containing  oil  of  sassafras  was  found  to  give  a  50  per-^ 
cent  higher  catch  than  the  old  grape  wine  lure.     Complete  reliance  is 
not  placed  on  lure  catches,  growers  being  advised  to  spray  at  intervals 
of  not  more  than  three  weeks  even  if  no  peaks  occur  in  the  catches  after 
December. 

In  New  South  Wales,  traps  are  used,  but  it  is  the  general 
experience  that  moths  do  not  enter  traps  readily  after  the  New  Year. 
Since  the  first  spray  is  timed  by  the  calyx,  the  use  of  lure  traps  for 
timing  is  not  widely  used  and  spraying  to  a  set  programme  is  usual. 
However,  timing  by  means  of  lures  is  practiced  in  the  Murrumbidgee 
Irrigation  Area. 
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It  was  reported  from  South  Australia  that  molasses  had  proved  a 
"better  lure  in  Angaston,  and  wine  more  effective  in  Blackwood.  But 
there  is  no  consistency  in  these  differences.    In  either  centre,  reliance 
upon  one  type  of  lure  resulted  in  the  complete  lose  of  record  of  one  or 
more  major  flights. 

It  was  pointed  out,  however,  that  lures  have  "been  used  in 
Victoria  as  a  guide  to  spraying  for  many  years,  and  their  use  had 
reduced  the  num'ber  of  cover  sprays  by  two  or  three. 

The  Chairman  questioned  %^ether  the  peaks  accurately  reflect 
changes  in  the  population,  or  of  egg  laying.    The  general  opinion  was 
that  oniB  should  not  increase  the  period  "between  cover  sprays  a'bove  three 
weeks,  and  that  too  much  dependence  should  not  be  placed  on  lures. 

(2)    Droplet  Size 

The  problem  of  droplet  size  was  raised  as  a  result  of  recent  work 
in  the  United  States,  and  the  attention  of  States  was  directed  to  the 
desirability  of  studying  droplet  size  in  relation  to  complete  coverage  - 
and  to  insect icidal  efficiency. 


(3)    The  Problem  of  Mites 

As  regards  the  effect  of  DDT  on  mites,  the  Chairman  invited  reports 
from  each  State.    It  was  generally  agreed  that  work  was  necessary  to 
determine  the  species  of  mites  responsible  for  damage  to  fruit  trees, 
their  source  and  alternative  host  plants,  and  details  of  their  biology, 
especially  their  parasites  and  predators.    Coccinellids  of  the  genus 
Scymnus  was  generally  reported  to  be  plentiful,  but  further  work  was 
necessary  on  the  taxonomy  of  this  group  as  well  as  of  the  mites  them- 
selves. 

The  Chaiman  requested  Mr.  Coll  ess,  who  has  recently  been 
appointed  to  C.S.I .R.  for  the  purpose  of  studying  those  problems  arising 
from  the  increase  in  mite  infestations,  to  outline  his  findings,  and 
requested  that  specimens  of  mites  and  their  natural  enemies  from  apples 
and  other  crops,  and  other  plants  from  orchards,  be  forwarded  to  C.S.I.H. 
Mr.  Colless  referred  to  the  world-wide  experience  of  mite  infestations 
following  DDT  treatment  and  to  the  lack  of  detailed  information  con- 
cerning their  parasites  and  predators.    He  pointed  out  the  difficuL  ties 
introduced  into  the  problem  by  the  existence  of  biological  races  of 
Tetranychus. 

Representatives  from  the  States  expressed  gratification  that 
C.S.I.R.  was  planning  to  undertake  fundamental  work  on  the  biology  of 
the  mites. 
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W    Acaricidal  Sprays 

Results  of  work  on  ©-upplementary  sprays  to  deal  with  the  mite 
problem  indicated  that  "HSTP"  (Hexaethyl  tetraphosphate) ,  white  oil, 
and  colloidal  or  wettable  sulfur  had  "been  used  with  some  success. 

In  New  South  Wales,  white  oil,  colloidal  and  wet table  sulfur  had 
proved  satisfactory,  "but  in  South  Australia  some  of  the  sprays  tested 
could  not  be  used.    In  Qpieensland,  it  was  reported  that  \diite  oil  had 
reduced  the  size  of  ajxples,  but  New  South  Wales  experience  did  not  con- 
firm this  conclusion.    "HBTP"  appeared  to  be  generally  effective 
against  adiilt  mites,  but  so  far  only  limited  qutintities  had  been 
available.    This  situation  should  be  soon  remedied*    Victoria  reported 
injuries  from  a  combination  of  DDT  and  white  oil;  and  while  "Pespruf" 
(a  commercial  DDT  preparation)  and  wettable  sulfur  had  caused  some 
fruit  burn  in  Victoria,  no  ill  effects  were  reported  from  its  use.  At 
Angaston,  South  Australia,  a  single  white  oil  spray,  put  on  with  DDT 
at  the  first  sign  of  a  mite  build~up  (early  in  November)  had  given  good 
control,    Victoria  was  advising  growers  to  use  a  winter  spray  of  red 
oil,  and  to  discontinue  the  use  of  DDT  in  the  second  cover  spray  if 
mites  were  observed. 

The  Chairman  STimmed  up  this  subject  by  concluding  that  measures 
should  be  applied  against  Tetranychus  while  the  population  is  still 
small.    Bryobia  could  b0  controlled  more  easily  by  winter  and  summer 
sprays.    It  may  be  possible  to  apply  DDT  plus  an  acaricide,  e.  g,  "HBTP" 
in  some  of  the  cover  sprays. 

(5)    The  Effect  of  DDT  Sprays  on  Other  Insects 

Reported  injury  to  bees  in  some  small  orchards  in  Q^ieansland  was 
thought  to  be  due  to  DDT,  but  it  wfts  doubtful  whether  DDT  was  more 
likely  to  be  responsible  than  any  other  calyx  spray. 

Woolly  aphid  had  shown  no  signs  of  population  increase  in  South 
Australia  or  Victoria,  but  in  New  South  Wales  it  hed  increased  about  the 
middle  of  the  season,  later  declining  to  normal.    In  Queensland  woolly 
aphid  appeared  to  be  a  serious  problem  in  19^5-^6,  but  in  I9H6-U7  there 
was  only  a  small  build-up  in  population. 

San  Jose  scale  did  not  appear  to  have  increased  following  DDT 
treatments,  nor  were  other  insect  pests  more  prominent  them  usual. 
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The  representative  from  Tasmania  expressed  the  hope  that  C.S.I.R. 
would  investigate  certain  problems  that  the  States  were  "una"ble  to  deal 
with.    He  referred  specifically  to: 

(1)  Particle  siae  in  relation  to  the  effectiveness  of  DDT. 

(2)  The  temperature  relations  of  the  insect. 

(3)  The  possibility  of  biological  control  along  the  lines  of 
the  recent  work  with  Dihrachys  carried  out  under  the 
direction  of  Professor  H.  Snith  in  California. 


AUSTRALIA  (Continued) 

H*  C.  Lloyd,  Bathurst  and  Orange  Districts,  New  South  Vales 


The  Primary  Object  of  Codling  Moth  Experiments  Carried  Out 
During  the  19^^i^^7  Season  was  to  Compare  DDT,  Zinc 
Iluoarsenate  and  »666"  with  Lead  Arsenate 


Summary  of  Results 

ddt}/o,i  percent,  gave  excellent  control  of  codling  moth  \^en 
compared  with  the  standard  lead  arsenate-i^ite  oil.    The  inclusion  of 
DDT  0.025  percent  in  the  lead  arsenate  spray  resulted  in  a  substantial 
improvement. 

DDT  did  not  reduce  fruit  size. 

DDT  plus  colloidal  sulfur  did  not  cause  any  foliage  or  fruit 
injury  at  Orange.    However,  DDT  mayonnaise  emulsion  plus  wet table  sulfur 
did  cause  fruit  and  foliage  burn  at  Bathurst.    Spray  burn  was  general  in 
the  Bathurst  district  during  the  past  season  due  to  the  hot  weather 
experienced. 

Lead  arsenate  was  rather  ineffective  in  controlling  calyx  moth 
at  Bathurst  whereas  DDT  proved  very  effective. 

Woolly  aphids  (Briosoma  lanigerum)  did  not  develop  on  the  trees 
at  Bathurst  but  were  plentiful  at  Orange.    DDT  checked  the  parasite, 
Aphelinus  mali,  but  the  aphid  population  showed  no  tindue  increase  as 
compared  with  that  of  the  lead  arsenate  sprayed  trees. 


1/    Two  DDT  products  were  tested:     (l)  "Pespruf"  emulsion  and 
(2)  a  DDT- solvent  naphtha  "Wet sit"  emulsion. 
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Both  red  mite  ( Bryonia  praetloaa)  and  red  spider  ( Tetranychus 
urticae)  increaaed  on  DDT  sprayed  trees  and  the  latter  caused  a  severe 
"bronzing  of  the  leaves  at  Orange.    Mites  were  controlled  at  Orange  "by 
an  application  of  colloidal  sulfur  2  pounds  per  100  gallons  and  at 
Bathurst  "by  wet table  sulfur  k  pounds  per  100  gallons. 

ipple  leaf  Jassid  ( Typhi ocyba  froggatti)  was  controlled  "by  DDT 
at.  "both  0.1  percent  and  0.025  percent  sprays. 

Zinc  fluoarscnate  compared  very  unfavorably  with  lead  arsenate. 

Benzene  hexachloride  ("Oammexane")  again  proved  worthless  for 
codling  moth  control. 


AUSTRALIA  (Continued) 

S,  J.  Wason,  Murrumbidgee  Irrigation  Area,  Hew  South  Wales. 


The  Object  of  the  19^6'»U7  Codling  Moth  Experiment s  was  to  Ascertain 
the  Efficiency  of  DDT  in  Various  Forms  and 
Its  Effect  on  Mites  and  Wolly  Aphid 


Discussion 

DDT  water-dispersihle  powder  at  a  concentration  of  0,1  percent 
gave  much  better  control  of  codling  moth  than  anj  of  the  other  spray 
treatments. 

The  lead  arsenate-DDT  combination  treatment  gave  satisfactory 
results,  while  the  standard  lead  arsenate- white  oil  programme  gave  only 
fair  control  of  codling  moth.    Zinc  fluoarsenate  gave  very  poor  control, 
the  infestation  being  comparable  with  that  of  the  unsprayed  check  trees. 

From  two  seasons*  work  it  can  now  be  said  that  the  use  of  DDT 
on  pome  fruit  for  the  control  of  codling  moth  in  the  M.I. A.  stimulates 
the  developaent,  either  directly  or  indirectly,  of  red  spider  and,  to  a 
lesser  extent,  red  mite.    Any  spray  programme  employing  DDT  for  the 
control  of  codling  moth  will  have  to  include  several  mitlcidal  sprays 
which  will  have  to  be  applied  at  the  correct  time  in  order  to  prevent 
damage.    The  first  of  these  sprays  should  be  applied  late  in  December, 
Future  eacperlmental  work  will  be  based  on  these  lines.    Needless  to 
say,  the  use  of  such  sprays  will  increase  spraying  costs. 

It  appears  that  DDT  is  highly  toxic  to  the  parasite^  Aphelinus 
mali.    Possibly  the  woolly  aphid  population  is  prevented  from  building 
up  to  any  noticeable  extent  by  the  fact  that  the  DDT  deposit  on  the  wood 
prevents  young  aphids  forming  new  colonies.    However,  from  observations 
made,  it  can  be  said  that  DDT  is  not  an  efficient  spray  for  the  control 
of  this  aphid. 
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AUSTRALIA  (Continued) 

H«  S.  H,  Caldwell,  Stanthorpe,  (^eensland. 

The  purpose  .of  the  19^-^7  codling  moth  experiaients  was  to  com- 
pare the  effectiveness  of  BDT,  DDT  and  oil  comhinations,  and  zinc  fluo- 
ar senate,  with  lead  arsenate  00101)1  nations*  primarily  for  codling  moth 
control,  and,  in  addition,  to  o'btain  information  on  certain  other  pest 
species. 


Summary  of  Main  Results  and  Conclusions 

1.  0,1  percent  DDT  gave  outstanding  codling  moth  control  hut  the 
residue  a  month  or  more  after  the  last  spray  application  needs 
to  "be  carefully  considered. 

2.  0.05  percent  DDT  was  inferior  to  the  full  strength,  though  still 
superior  to  the  arsenical s,  hut  the  residues  were  satisfactorily 
low. 

3.  The  various  DDT-oil  schedules  gave  control  of  the  same  order  as 
0,03  percent  DDT,  hut  the  oil  appeared  to  increase  DDT  residue 
persistency  and  these  residues  were  at  or  ahove  tolerance  level 
in  all  cases* 

4«       All  DDT  schedules  gave  excellent  quality  fruit  the  only  ill 

effect  occurring  when  oil  replaced  DDT  after  the  end  of  Decemher; 
here  fruit  weight  was  significantly  reduced,  an  effect  which  is 
attributed  to  the  oil. 

3.       IToliage  b\irn  was  almost  absent  with  DDT  cdone,  and  less  than  with 
oil  alone  In  the  DDT-oil  schedules. 

6«       Woolly  aphis  did  not  get  out  of  hand  though  there  was  some  build- 
up in  population. 

7.  Mite  damage  increased  sharply  on  the  trees  receiving  DDT  €Llone 
but  tended  to  be  reduced  in  most  oases  where  oil  was  involved  in 
the  schedules. 

8.  Lead  arsenate  (standard  formula)  gave  poor  moth  control  and  caused 
the  usual  severe  foliage  burn. 

9.  The  addition  of  lime  to  lead  arsenate  did  nothing  to  Improve  it 
in  any  way. 

10.       The  addition  of  zinc  sulfate  to  lead  arsenate  definitely  improved 
^  moth  control.    When  added  alone  it  caused  severe  foliage  bum, 

some  fruit  blemishing  and  a  reduction  in  fruit  size.    When  added 

with  lime,  bum  was  almost  eliminated,  fruit  size  and  quality  were 
enhanced  and  tree  health  appeared  to  be  Improved.    This  was  the  only 
arsenical  mixture  not  significantly  inferior  in  moth  control  in 
all  the  DDT  schedules. 
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11.  Zinc  fluoarsenate  gave  poor  control  of  moth,  caused  severe  foliage 
injury  and  altogether  failed  to  live  up  to  its  overseas  reputation. 

12.  Oil  alone  gave  poor  moth  control  and  a  substantial  reduction  in 
fruit  size. 


AUSTRALIA  (Continued) 

H.  K.  Kemp,  Department  of  Agriculture,  Horticultural  Branch, 
South  Australia. 


Summary 

Twelve  trials  carried  out  in  19^5-^4^6  and  19^6-^17  are  reported. 
Summary  of  the  result  of  this  work  follows: 

1.  DDT  has  consistently  given  control  of  codling  moth  superior  to 
lead  arsenate. 

2.  DDT  evfiduation  curves  were  similar  in  form  and  "behaviour  to  those 
determined  for  lead  atrsenate  in  past  seasons* 

3.  Under  heavy  infestation  in  small  plots  0.1  percent  DDT  appears  to 
"be  optimum.    With  smaller  population  and/or  with  large  areas 
similarly  treated,  0.05  percent  appears  to  give  satisfactory 
codling  moth  control. 

k.       In  two  orchards  where  codling  moth  was  uncontrolled  with  lead 
arsenate,  excellent  control  of  codling  moth  was  obtained  in  one 
season  using  0.05  percent  DDT  on  commercial  scale. 

5.  There  is  no  indication  that  DDT  spray  deposit  films  persist  any 
longer  than  lead  arsenate  deposits. 

6.  There  was  no  significant  difference  in  codling  moth  control  in 
DDT  derived  from  three  commercial  preparations  of  widely  differing 
form. 

7.  In  warm  districts,  "build-up  of  Bryohia  mite  was  invariably  consequent 
upon  the  use  of  DDT.    This  was  not  serious  in  cold  districts.  On 
irrigated  Williams  pears  mite  damage  effects-  outweighed  the  codling 
moth  damage  saved  "by  DDT, 

S.       Pilot  trial  indications  are  that  H.M.T.S.P.  ( hexa-m ethyl- tetra- 
ethyl-phosphate)  is  superior  to  nicotine  stilfate  as  an  acaricide. 

9.  White  oil  in  pilot  trial  gave  fairly  satisfactory  kill  of  Bryohia. 
Treatment  of  apples  and  peara  with  white  oil  on  a  commercial  scale 
in  two  centres  gave  satisfactory  results  when  applied  early  at  the 
first  appearance  of  Bryobia  increase. 
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10.  There  was  no  indication  of  woolly  aphid  increase,  and  aphid 
colonies  were  normally  parasitized  by  Aphelin-gs  mali  -upon  DDT- 
sprayed  trees. 

11.  Gammexane  failed  in  codling  moth  control  at  the  concentrations 
tested. 

12.  Zinc  fluo  arsenate  gave  results  inferior  to  lead  arsenate  without 
noticeable  effect  on  zinc  cured  little  leaf.    Arsenical  injury 
was  somewhat  less  than  with  lead  arsenate. 


AUSmilA  (Continued) 

L,  We  Miller,  Tasmania. 


Codling  moth  is  normally  not  a  serious  pest  in  this  area  "but, 
because  of  an  extremely  poor  crop,  the  problem  of  its  control  was  much 
more  serious  than  usual.    Field  spraying  tests  were  conducted  using 
eleven  spray  schedules  in  a  randomized  block.    A  calyx  and  two  cover 
sprays  were  applied  in  most  schedules. 


Sanmary  of  Results 

Gammexane  was  found  to  be  of  little  use  against  the  codling  moth 
thus  confirming  the  result  obtained  from  the  previous  season's  work. 

DDT  used  either  as  an  emulsion,  a  "colloidal"  suspension  (Hucide), 
or  as  a  dispersible  powder,  gave  satisfactory  results  at  a  concentration 
of  0,1  percent  DDT.    There  was  some  evidence  that  under  Tasmanian  con- 
ditions a  more  dilute  DDT  spray  would  prove  effective. 

Under  the  conditions  prevailing  in  the  19^6-U7  season,  schedules 
where  DDT  was  used  throughout  the  season  were  more  effective  than  those 
where  the  DDT  was  replaced  by  lead  arsenate  in  certain  sprays. 

Wiile  no  very  serious  increase  occurred  in  the  pop\ilations  of 
B,  prsetiosa  or  P.  pilosus  on  trees  sprayed  with  DDT  there  were  indica- 
tions of  a  build-up  in  the  mite  populations  when  compared  to  those  on 
trees  sprayed  with  lead  arsenate.    This  increase  was  more  marked  for 
P.  pilosus  than  for  B.  praetiosa> 

No  evidence  was  obtained  on  the  effect  of  DDT  on  the  woolly  aphid. 
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AUSTRALIA 

T.  W.  Hogan,  Victoria. 


Information  was  sought  as  follows: 

1.  Optimm  concentration  of  DDT. 

2.  Effect  of  differences  of  timing  of  spray  sched-ales. 

3.  Nxun'ber  of  sprays  necessary  for  effective  control. 
k.    Effect  of  use  of  \^ite  oil  emulsion  with  DDT. 

3.    Check  effectiveness  of  a  commercial  suspension  of  DDT. 

6.    Overall  effect  of  DDT  "by  use  of  DDT  buffers  on  half  of 
the  "blocks. 

The  DDT  used  for  all  "but  one  treatment  consisted  of  a  mayonnaise 
emulsion  of  DDT  in  an  aromatic  solvent.    The  suspension  in  the  other 
treatment  was  a  commercial  product  vdiich  is  a  solid  com"bination  of  DDT 
and  emTilsifier,  without  solvent.    The  material  is  melted  "before  use  and 
on  pouring  into  water  forms  a  fine  suspension  of  DDT,    In  the  emulsion 
pure  DDT  (98  percent  para  para  isomer)  is  used  to  give  20  percent  actual 
para  para  isomer,  whilst  in  the  suspension  a  technical  grade  (approximately 
75  percent  para  para  isomer)  to  give  ^0  percent  actual  para  para  isomer. 
Marking  of  the  fruit  was  consistent  throughout  the  treatment  receiving 
the  latter  material,  damage  consisting  of  "black  rings  on  the  under  side 
of  the  fruit. Whilst  this  marking  does  not  affect  the  pears  for  canning 
it  may  cause  complications  in  grading  for  export.    The  damage  occtirring 
in  this  treatment  may  "be  associated  with  the  use  of  technical  grade  DDT. 

The  com"bination  of  DDT  and  white  oil  gave  rise  to  the  formation 
of  bright  yellow  spots  (up  to  l/k  inch  in  diameter)  on  the  foliage. 
Where  white  oil  was  alternated  with  DDT  the  trees  were  more  evenly 
chlorotic  "but  were  not  as  seriously  affected  as  with  the  com'bination 
spray. 

Statistical  examination  of  the  detailed  results  gave  the  following 
information: 

1.  There  is  no  significance  between  0.1  percent  DDT  and  0,05 
percent  DDT,  but  both  are  significantly  better  than  0,025 
pendent  DDT. 

2,  There  was  no  significant  difference  in  the  particular  timings 
used  in  this  trial  Iwlde  variety  of  schedules  using  calyx  and 
.2  to  U  cover  sprays). 
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3.    There  was  no  significance  iDetween  3  and  h  spray  applications. 

k,    IThe  suspension  of  DDT  was  as  good  as  the  emulsion  used  for 
all  other  treatments  in  this  trial. 

5,    There  was  no  significant  difference  in  the  two  huffer  treat- 
ments (1)  0»1  percent  DDT  emulsion  and  (2)  5  pounds  lead 
arsenate  +  k  pints  white  oil  to  80  gallons  water. 


AUSTHALIA  (Continued) 

C.  P.  H.  Jenkins,  Western  Australia. 

Codling  moth  has  never  "become  firmly  esta"blished  in  Western 
Australia,  although  since  I9O3,  fourteen  separate  oufbreaks  have  "been 
recorded. 

The  first  five  occurrences  were  on  city  and  town  properties, 
the  remaining  eight  appeared  in  orchard  districts. 

In  non- commercial  areas  the  total  destruction  of  fruit  and  trees 
lia'ble  to  infestation  was  resorted  to,  "but  in  fruit  growing  districts 
the  quarantining  of  orchards  and  the  use  of  au'senate  of  lead  sprays 
proved  effective. 


Dow  Chemical  Company 

0«  H.  Hammer,  Midland,  Michigan. 

Seasonal  Conditions.    The  southwestern  Michigem  fruit  growing 
area  was  attended  "by  climatic  extremes  in  19^7*    The  early  part  of  the 
season  was  characterized  "by  frequent  heavy  rainfall.    Low  temperatures 
during  and  soon  after  "bloom  resulted  in  marked  reduction  in  fruit  set 
and  severe  russeting  and  malformation  of  fruits  which  did  develop  to 
maturity.    The  fruit  russet  was  dou"btless  accentuated  by  frequent  spray 
applications  during  the  wet  period.    Mid  and  late  summer  was  characterized 
"by  a  severe  drought  and  high  temperatures  accompanied  "by  extensive  sun- 
iulfur  or  sun-spray  scald.    Codling  moth  injury  in  this  area  was  generally 
worse  in  19^7  than  in  19^6,  dou"btless  due  in  part  to  grower  reluctance 
to  spray  adequately    to  protect  a  small  crop  under  high  temperature 
conditions.    Red  mite  was  late  in  developing  to  destructive  nujn"bers  and 
its  attack  appears  to  have  "been  shortened  "by  the  hot  dry  period  of 
August,  after  which  it  did  very  little  damage  contrary  to  normal  experi- 
ence.   The  two-spotted  mite,  on  the  other  hand,  was  very  destructive  in 
certain  areas,  having  severely  "bronzed  the  foliage  and  caused  a  heavy 
leaf  drop  "by  Mid-August  in  some  instances. 
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Codling  Moth  and  Mite  Tests 

Tests  in  19^7  were  concerned  largely  with  an  attempt  to  correlate 
codling  moth  and  mite  control  measures.    Some  typical  results  of  one 
such  test  are  tabulated  here. 


Item 

Material 
Amounts  -  Applications 

Codling 
Moth  ^ 
Clean 

Mites  Per  Leaf 

European  Red 

2-  Spot 

g/b 

8/19 

9/k 

9/11 

9/11 

1 

L,A.  (3  Iho)  P.!*.  &  5  covers 

S6.7 

0.2 

O.U 

Kl 

6.6 

26,5 

2 

L.A.  (3  Ih.)  P.?.  &  1st.  cov. 
DDT  (3/H  lb.)  U  covers 

95.^ 

5*S 

12.9 

i^k 

0.9 

62.7 

3 

L.A.  (3  lb.)  P.P.  &  5  covers 
DN-111  (20  ozj  2.3.5 

9^.9 

.06 

•  0? 

0.3 

0.6 

1.? 

k 

As  in  item  2  plus  DN-111 
(20  oz.)  2,3»5 

96. s 

.Ok 

o.k 

0.2 

0.6 

uk 

5 

As  in  item  2  plus  C-726 
(2  1/2  lb.)  2,3.5 

97.S 

.Ok 

,0k 

0.2 

1.2 

1.5 

This  test  was  on  the  variety  Bhode  Island  G-reening,    Treatment  dates 
were  as  follows:    P.F.  (petal  fall)  June  6;  covers  June  IS  and  30.  July  ik 
and  2^,  and  August  k.    Of  particular  interest  in  this  test  is  the  low  in- 
festation of  red  mite  compared  with  two-spotted  mite  on  items  1  and  2,  for 
the  September  11  count.    The  acaricides  DN-111  and  C-726  (kO  percent  bis 
(p-chloropheno:ty)  methane)  prevented  build-up  of  both  mite  species  and  did 
not  detract  from  codling  moth  control.    Slight  foliage  scorch  and  light 
fruit  scald  resulted  from  the  use  of  DN-111  followed  by  high  temperatures. 
No  foliage  injury,  but  some  fruit  russet  followed  the  use  of  C-.726, 

In  another  series  of  tests  on  Delicious,  acaricides  were  used  in 
two  spray  schedules  (l)  preventative-applied  before  mites  increased  to 
injurious  numbers,  and  (2)  corrective-applied  after  mites  had  become 
sufficiently  abundant  to  cause  some  foliage  bronzing.    Results  are 
tabulated  on  page  83- 
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Material 
Item    Amounts  -  Applications 

Mite 

.  Red  Mites  Per  ] 

^leaf 

Sprays 

6/2 

6/10 

6/26 

7/10 

7/2U 

s/iu 

1    L.A.  (3  lb.)  pink,  P,F. ,  let  gov. 

DDT  f7/U  Th    ^   P  r»nvpr« 

None 

0.9 

oa 

2.U 

12.0 

30.3 

175.0 

38.2 

As  item  1  plus 

( cD  \cu  oz»  y  ail  sprays  iiSuecL 

Jrrevent 

0.2 

0.0 

.OJ 

>  ,0J 

>  0.5 

13. S 

5.3 

As  item  1  plus 
3    0-726  (20  oz.;  2nd  &  3rd  cov. 

Correct 

i6.9 

7.8 

l.U 

2.6 

l.U 

As  item  1  plus 
U    0-726  (^0  oz.)  2nd  &  3rd  cov. 

Correct 

21.U 

0.2 

0.3 

0.2 

As  item  1  plus 
5    DN-111  (20  oz.)  2nd  &  3rd  cot. 

Correct 

10.0 

10.7 

0.6 

5.5 

Spray  dates  were:    Pink— May  20,  Petal  fall—June  U,  Covers— June 
17,  30  and  July  I5.    Mite  control  was  very  satisfactory  with  "both  pre- 
ventative and  corrective  treatments.    Due  to  unfavorable  weather  for 
early  development  of  mites  the  preventative  treatment  did  not  have  an 
opportunity  to  show  up  as  well  as  it  might  in  a  more  normal  year.  All 
foliage  treated  with  C-726  was  in  excellent  condition  at  harvest.  There 
was  no  russet  from  corrective  treatments,  but  possibly  a  trace  from  the 
preventative  treatment.'    The  irregular  distribution  of  frost  injury  pre- 
cluded a  definite  decision. 

In  a  Spy  orchard  with  a  mixed  population  of  red  mite  and  two- 
epotted  mite  the  following  results  were  obtained  with  aoarioidas.  The 
codling  moth  sprays  of  DDT  were  applied  by  the  grower.    Treatments  were 
essentially  preventative  for  red  mite  and  corrective  for  two-spotted 
mite. 


Chart  of  mite  counts  follows. 


Materials 
and 


Number 
of 


Red  Mites  "oer  Leaf 


Two-Spotted  Mites  per  Leaf 


Amounts/100  Gal. 

Sprays 

7/18    7/28    S/9     S/22     9/3    7/l8    7/28    g/9  8/2S 

\  9/8 

DN-lll.  20  oz. 

one 

1.3 

0.1 

.0? 

0.2 

5.1 

10.9 

0.1 

0.0 

0.1 

10.7 

two 

1.0 

.0^ 

t02 

0.2 

7.3 

23.1 

0.3 

0,0 

.01 

\  8.2 

C-726,  20  oz. 

one 

l.U 

0.1 

0.1 

3-8 

20.  g 

1.^ 

2.1 

IS. 2 

il7.6 

two 

1.2 

0.2 

0.1 

o.U 

3*5 

21.2 

2.3 

1.8 

13.3 

Ufe.l 

C-726,  )+0  oz. 

one 

0.1 

0.7 

2.6 

16.2 

1.2 

3-7 

20.2 

39-8 

two 

0.5 

0.1 

0.2 

0.1 

1.6 

27.5 

O.U 

0.1 

0.9 

\\.\ 

HETP,  g  fl.  oz. 

one 

0.1 

0.1 

1-5 

3.5 

24.2 

7.1 

0.7 

22.6 

75.0 

two 

1.3 

l.U 

O.OU 

1.9 

7.7 

23.5 

2.3 

0.2 

i+.o 

3'+.  3 

No  acaricide 

None 

1^0 

1.3 

7.2 

37.3 

11.8 

18. 3 

10.9 

7.U 

80.9 

193.7 

All  plots  were  sprayed  first  on  July  18.    Where  two  sprays  were  used 
the  second  was  applied  July  9S»    ^Phere  was  no  chemical  injuiy  to  fruit  and 
foliage  from  the  use  of  C-726  and  H.B.T.P.  in  these  tests,    DKrlll  caused 
sli^t  leaf  scorch  when  followed  within  72  hours  "by  tenrperatures  ahove 

Red  Banded  Leaf  Holler 

This  insect  was  definitely  more  injurious  in  19^7  than  it  has  "been 
during  the  past  six  years.    In  a  limited  test,  a  single  application  made 
in  late  August  \dien  second  "brood  larvae  were  feeding  principly  on  the 
foliage  no  treatment  was  very  effective.    Lead  arsenate  at  3  pounds  gave 
U6  percent  control,  while  1  pound  of  DDT  gave  30  percent  control.    All  other 
materials  including  chlordane  -  1  pound,  Toxaphene  -  1  pound,  Black  Leaf  1^^ 
.  3  pounds.  Black  Leaf  135  "  2  pounds  plus  summer  oil  -  2  quarts,  parathion 
-  1  pound  (15  percent  pwd.),  and  H.E.T.P,  -  I/2  pint,  each  in  100  gallons, 
gave  no  practical  reduction  in  fruit  injury.    The  unsprayed  trees  had  29»2 
percent  injured  fruits*    The  variety  was  Jonathan,    IVuit  losses  on  some 
varieties  in  a  few  commercial  plantings  were  as  high  as  ^-0  to  5^  percent. 
Most  orchards  in  the  area  showed  some  injury,  hut  the  average  was  prohahly 
less  than  3  percent. 

Grasshoppers, 

While  no  effort  was  made  to  determine  the  species  involved,  grass- 
hoppers were  very  injurious  in  several  Van  Buren  and  Berrien  Coxinty 
orchards.    In  field  tests,  chlordane  at  1  pound  per  acre,  applied  as  a 
spray  and  a  dust  gave  excellent  immediate  kill  of  nymphs  and  prevented 
reinfestation  of  small  areas  for  if  to  6  weeks  during  a  dry  period.  The 
material  was  applied  to  the  cover  and  lower  \l\  of  the  trees.  Beneene 
hexachloride  (12  percent  gamma  isomer)  used  at  1  pound  per  acre  was  not 
as  effective  as  the  chlordane  for  immediate  and  residual  kill. 


3.  I.  DuPont  de  Nemours  &  Company,  Inc. 
M.  A.  Vogel,  Yakima,  Washington. 

Codling  Moth  and  Related  Prohlems,  19^7 

The  first  moth  of  the  spring  "brood  to  emerge  from  caged  larvae  was 
taken  on  April  11  in  West  Yakima.    Two  emergence  cages  showed  that  more 
than  ninety  percent  of  the  emergence  occurred  "between  Apwil  2^  and  May  9 
with  the  main  peak  coming  on  May  U.    Heavy  oviposition  was  noted  several 
days  following  May  \  and  there  was  hatching  "between  May  10  and  I7.  The 
first  moth  of  the  second  "brood  reared  from  infested  thinned  fruit  emerged 
on  June  2^. 
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Growers  generally  did  not  apply  a  petal-fall  or  calyx  spray  but 
timed  their  first  application  for  an  early  first  cover.    This  applica- 
tion was  started  "between  May  5  a^d  9  depending  upon  elevation.  Extremely 
windy  weather  prevailed  during  the  spray  period  and  some  growers  took 
up  to  three  weeks  in  making  their  first  application. 

It  has  been  estimated  that  more  than  95  percent  of  the  acreage  in 
apple  orchards  received  one  or  more  applications  of  DDT  during  the 
season.    Schedules  for  the  most  part  only  included  two  or  three  appliC6^- 
tions  for  codling  moth  control.    Codling  moth  injury  on  harvested  fruit 
was  practically  negligible. 

Only  one  series  of  codling  moth  control  tests  was  conducted  during 
the  season.    This  was  in  a  block  of  Winesaps  which  carried  a  heavy  in- 
festation the  previous  season  and  the  crop  had  been  abandoned  because  of 
lack  of  codling  moth  control  with  airplane  applications.    1  shift  in  a 
number  of  schedules  for  mite  control  during  mid-season  prevents  direct 
comparison  for  codling  moth  control  thus  are  not  included  in  the  attached 
table.    Spray  applications  were  made  on  the  following  dates:    May  iH, 
June  17,  and  July  21. 

Overwintering  eggs  of  the  European  red  mite  were  hatching  in  some 
orchards  by  April  10.    A  heavy  deposition  the  previous  fall  emd  favorable 
weather  during  the  hatching  period  assured  trouble  from  this  species. 
Only  a  small  percentage  of  growers  applied  a  strictly  dormant  spray,  Pre- 
blossom  applications  of  liquid  lime-sulfur  for  the  control  of  powdery 
mildew  were  partially  effective  in  reducing  the  population.    The  infesta- 
tion, however,  built  up  through  May  and  June  so  that  in  many  orchards 
supplementary  control  measures  were  necessary. 

Pacific  mites  were  moving  from  hibernation  by  the  end  of  March  and 
where  the  pre-blossom  application  of  sulfur  was  made  tT^iio  species  was 
effectively  reduced.    DN-111  was  quite  generally  used  with  DDT  in  the 
first  cover  spray  and  this  material  gave  good  commercial  control  of  this 
species.    The  dosage  at  which  the  DN-lll  can  safely  be  used  in  this  area 
is  not  very  effective  against  European  red  mites.    Thus  the  situation 
arose  where  growers  had  used  the  DDT-DF-111  combination,  the  European 
red  mites  built  up  to  damaging  populations  by  the  time  summer  oil  could 
be  safely  applied.    Since  the  summer  oil  is  not  effective  against  the 
Pacific  mites  this  species  built  up  by  the  time  DF-lll  could  again  be 
safely  used.    During  late  July  and  August  the  Pacific  mite  was  the 
greatest  concern, 

IN-U2OO  in  a  preventive  schedule  gave  effective  control  of  both 
European  red  and  Pacific  mites  at  a  dosage  of  I-I60O  in  three  summer 
applications  at  monthly  Intervals.    In  curative  sprays  during  July  and 
August  it  was  necessary  to  use  a  dosage  of  1-800  at  intervals  of  three  to 
four  weeks  to  get  an  effective  cleem-up  of  Pacific  mites.    Ho  injury  was 
8o%i5/than  a  yellowing  of  some  of  the  older  leaves  following  harvest. 
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Summary  of  Codling  Moth  Control  -  Holtzinger  Orchard  -  19^-7 


Treatment  and  Dosage  per  100  Grallons 

u 

2/ 

1/ 

1  . 

DDT  12  oz.  in  30"^  wettable 
formulation 

7.2 

2.g 

•076 

2. 

DDT  12  oz.  in  25^  wetta'ble 
formulation 

3.6 

1.0 

2.1 

2.9 

.032 

.059 

11, 

Same  as  No.  1  vdth  spreader  added  0.5 

1,6 

7.6 

.029 

.039 

5. 

DDT  6  oz.  +  Benzene  6/ 
hexachloride  6  oz. 

31.0 

3.5 

11.9 

lU.g 

10. 

DDT  12  oz.      IN-I+200  1/2  pt. 

0 

^  IT 

5.1 

5.D 

.Ob2 

•  0S4 

T. 

Methoxychlor  l6  oz.  in  ^Ofi  form 

12.0 

1.5 

7.3 

g.6 

7. 

Methoxychlor  2h  oz.  in  30f> 
formulation 

5.0 

3.9 

5.9 

9.5 

s. 

Methoxychlor  l5  oz.  + 
summer  oil  2  Qt» 

9.0 

1.5 

2.7 

l/  Percent  of  thinned  fruit  with  worms  or  stings.  Checked  "beginning  June  2. 
gl    Percent  of  harvested  fruit  with  worms. 

Percent  of  harvested  fruit  with  stings. 
hj    Percent  of  harvested  fruit  with  worms  or  stings. 

^    Residue  (gms/lh)  30  days  after  second  application  and  ^5  days  after 
third  application  (harvest). 

6/    DDT  was  used  in  the  second  and  third  application  at  the  same  dosage 
as  No.  1.    Benzene  hexachloride  was  left  out  of  the  third  application. 


Standard  Oil  Company  (Indiana) 

C.  R,  Cleveland,  Chicago,  Illinois. 

Red  Spider  Control  Tests  -  19^7 
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Preventive  Sr)raying 

^xtenslva  field  tests  v;ere  run  in  so"iith--:e stern  Michigan  in  194-7  prir:ar- 
ily  to  test  and  evaluate  certain  spray  riiaterials  and  cor..binations  in 
codling  roth  control,  hovever,  dus  tc  a  heavy  build-iip  of  the  t^o-spotted 
mite  during  the  summer  in  certain  plots,  an  excellent  opportunity  vas 
provided  to  compare  these  materials  and  schedules  in  red  spider  control. 

All  plots  received  essentially  the  same  early  season  sprays  through  the 
second  cover,  namely,  a  s~andard  sulfur  and  lead  schedule,    riots  were 
arranged  in  single  nine-tree  squares  randomized  throughout  a  solid 
planting  of  Red  Delicious.    All  plots  were  replicated  on  Jonathans, 
hovever,  no  infestation  developed  on  this  variety  so  that  co^Jnts  and 
obsin,''£tion3  yere  made  only  on  t-he  Delicious  variety.    Leaf  counts  '.-jere 
made  on  the  center  tree  of  each  plot.    Each  plot  was  sprayed  'vith  one 
prescribed  test  material  or  spray  combination  beginning  -jith  the  third 
cover  through  the  sixth  (final)  cover  spray.    Spraying  was  done  from 
the  spray  rig  except  in  the  fifth  cover  -;hen  each  plot  received  an 
"Underneath  spray  (inside  the  tree)  as  well  as  being  sprayed  convention- 
ally from  the  rig  at  the  same  time. 

Control  results  ^;ere  as  f  ollovs : 

1.  All  oil-nicotine  plots,  -.-jhether  tanV-mix  nicotine  bentonite  oil, 
Nico-Sol  Summer  Spray  Oil  or  summer  oil  -  Black-Leaf  Concentrate 
combination  did  not  develop  any  infestation  an^  in  fact,  kept  red 
spider  population  dc'..m  to  an  absolute  negligible  am.ount.  Foliage 
remained  green  and  luxuriant  throughouL  the  summer. 

2.  The  vetTable  DDT  non-oil  plots  developed  a  severe  infestation  of 
red  spiders,    foliage  vas  severely  injured. 

3.  The  standard  lead  arsenate  non-oil  schedule  resulted  in  a  moderately 
severe  spider  infestation.    Foliage  somevhat  bronz^but  much  less 
in.iury  than  in  the  vei-table  DDT  plots. 

4.  In  the  DDT-oil  plots  (Nonpareil  Su^-mer  Spray  Oil  vith  DDT) ,  red 
spiders  -.^ere  kept  under  control  during  the  sumrer,  but  a  moderate 
infestation  developed  in  the  fall.    Foliage  remained  green  and 
uninjured  hovjever  as  late  spiders  that  appeared  imvediately  v;ent 
into  hibernation. 
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Corrective  Spraying  Measures 


A  commercially  sprayed  Delicious  block  adjacent  to  the  plot  tests 
developed  a  moderately  heavy  red  spider  infestation  so  that  it  was 
possible  to  set  up  a  series  of  tests  designed  to  evaluate  the  degree 
of  spider  control  obtained  from  each  of  six  different  treatments  applied 
as  special  sprays, 

A  block  of  thirteen  trees  was  selected  having  a  moderately  heavy  infes- 
tation.   Each  of  the  six  treatments  was  applied  to  two  trees  randomized 
throughout  the  block.    One  tree  was  used  as  a  check.    Two  applications 
were  made  -  one  on  August  19th  and  the  second  on  August  26th.  Sprays 
were  applied  from  the  ground  with  special  attention  being  given  to 
spraying  the  undersides  of  the  leaves. 

Summary  of  control  results  is  as  follows: 


%  Reduction  in  Red  Spider  Infestation'^^ 


Plot 
No. 


2 
3 

5 
6 


Treatment 
Amount/lOO  gallons 

3  qts,  Superla  Summer 
Spray  Oil 

1  pt.  HETP  (50%) 


24- .  Hours 
after 
First  Spray 


75.9 

63o8 


2  qt,  Superla  Summer  Spray 
Oil     1  qt.  Dendrol  Dormant 
Spray  Oil  74.7 

3  qt,  Superla  Summer  Spray 

♦  4  oz.  Dreft  62.6 


A  qt.  Superla  Summer 
Spray  Oil 

i  pt.  HETP  (100^) 


63.4 
74.1 


24  Hours 
after 
Second  Spray 


98.2 
94.2 

96.2 
80.0 

79.4 
94.5 


2  Weeks 
after 
Second  Spray 

86.6 
90.9 


97.4 
89.1 

91.5 

94.0 


*Based  on  average  population  of  73.6  spiders  per  leaf  immediately 
preceding  first  spray  application. 
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BBSUL5S  OP  CODLING  MOTH  INVBSTIIIATIONS, 


Part  II 


Work  Conducted  "by  the 
Bureau  of  Sntomology  and  Plant  Quarantine, 
Agricultural  Eesearch  Administration, 
U.  S.  Department  of  Agriculture. 


This  summary-  represents  the  contrl'bution  of  the  Division  of 
IPruit  Insect  Investigations  of  the  Bureau  of  Sntoaology  and  Plant 
Quarantine  to  the  pool  of  information  on  the  results  of  codling  moth 
inyestigations  Carried  on  during  19^7  ^ich  has  been  prepared  in 
accordance  with  a  request  made  ty  the  Committee  on  the  Codling  Moth 
of  the  American  Association  of  Economic  Entomologists.    Because  of 
the  general  interest  in  insect  problems  arising  as  a  result  of  the  use 
of  DDT  for  codling  moth  control,  information  has  been  included  on  the 
more  important  ones  that  have  come  to  notice,  including  orchard  mites, 
the  red-banded  leaf  roller,  and  the  woolly  apple  aphid.    As  in  previous 
years,  this  is  a  preliminary  report,  circulated  for  the  information  of 
those  interested.    It  is  subject  to  revision  as  further  review  of  the 
data  may  indicate,  and  has  the  status  of  unpublished  data,  not  subject 
to  quotation  without  permission. 

The  work  of  the  Division  of  Truit  Insect  Investigations  is 
carried  on  cooperatively  with  several  Bureau  and  Department  units,  as 
well  as  with  a  number  of  State  agencies.    The  Division  of  Insecticide 
Investigations  has  continued  to  contribute  to  the  work  reported  herein, 
and  Joint  field  laboratories  are  maintained  at  Yakima,  Washington,  and 
Tincennes,  Indiana.    The  work  in  West  Virginia  is  carried  on  Jointly 
by  the  West  Virginia  Agricultural  libgperiment  Station  and  the  Bureau; 
the  work  in  New  York  is  carried  on  similarly  with  the  New  York  Agri- 
cultural lixperiment  Station. 
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KBABBXYSVILLi:,  VXST  YIBaiHIA 

Jeunes  I*.  Cooper  and  El  wood  0.  Hamstead,  Bureau  of  Entomology 
and  Plant  Quarantine,  United  States  Department  of  Agriculture 
and  Mvin  Gould,  Vest  Virginia  Agricultural  Experiment  Station. 

These  investigations  were  carried  on  Jointly  "by  the  Bureau  of  Entomology 
and  Plant  (^rantine  and  the  West  Virginia  Agricultural  Experiment 
Station. 

19H7  Seasonal  Conditions 

Below  freezing  temperatures  on  the  mornings  of  May  S,  9,  10  and 
11  caused  high  mortality  of  apple  bloom  and  some  peach  fruits  in  low 
areas.    The  apple  crop  in  this  area  was  reduced  about  Uo  percent  below 
the  normal  average. 

Cool  weather  in  May  and  June  facilitated  codling  moth  control. 
Spring  brood  activity  began  about  May  19  and  was  practically  over  by 
June  6.    ITirst  brood  activity  was  extremely  light. 

The  first  spring  brood  red-banded  leaf  roller  adults  were  noted 
on  April  11  and  spring  brood  adult  activity  of  this  insect  appeared  to 
be  over  by  May  11.    First  brood  moths  were  taken  in  bait  pails  on  June 
25  ondi  continued  active  throughout  July.    Activity  noted  in  the  pails 
beginning  on  August  I9  was  doubtless  second  brood  moths.    Moths  were 
collected  as  late  as  September  I9. 

The  cool  weather  of  May,  June  and  July  retarded  mite  population 
development.    No  appreciable  increase  was  noted  until  early  August  when 
poptilations  of  both  Tetranychus  and  Par at e t rany chus  developed  rapidly. 
A  few  heavy  infestations  were  noted  in  July.    Popiilations  of  the  two 
genera  appeared  to  be  about  equal  throughout  the  season. 

I9H7  Field  Spray  Tests 

Objectives 

To  determine  the  relative  effectiveness  of  various  materials  and 
combinations  for  control  of  codling  moth,  red-banded  leaf  roller  euid 
orchard  mites  and  their  effect  on  foliage  and  fruit  finish.    Also  to 
test  application  of  concentrates    as  a  mist  spray.    Information  on 
disease  control  was  also  obtained  but  has  been  omitted  from  this  report. 
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Methods 

The  plot  system  used*  with  two  exceptions  i^eh  vill  he  indicated 
later,  was  a  randomized  dietrihution  of  single>tree  plots  with  five 
replications. 

All  sprays,  except  the  mist  applications*  were  applied  vith 
stetndard  power  orchard  sprayers  having  "^^eallon  per  minute  ptuaps 
operated  at  approximately  ^00  pounds  pressure*    Two  S-noszle  broom  type 
guns,  one  from  a  to%fer  and  the  second  from  the  ground,  were  used  except 
in  the  Phillips  orchard  where  one  single- nossle  gun  was  employed. 

Codling  moth  infestation  was  so  light  that  no  first  hrood  counts 
were  made  and  dropped  fruit  was  not  scored  until  harvest.  Sandomized 
samples  of  200  apples  from  each  tree  were  scored  from  hoth  picked  and 
drop  fruit  at  harvest  for  insect  and  disease  injury.    Mite  populations 
were  determined  from  collections  of  100  leaves  per  plot  at  each  examina- 
tion.   The  leaves  were  hrushed  and  mites  collected  on  glass  plates  and 
counted*    Adults  and  nymphs  of  Paratetranychus  and  Tetranychus  were 
counted  separately  but  figures  in  the  tables  include  total  forms  of 
both  genera. 

Materials  used  in  tests: 

>  liquid  lime  sulfur 
PS  -  Koppers  sulfur  paste 
lime  -  hydrated  spray  lime 

Per  -  Permate — fOii  ferric  dimethyl  dithio carbamate 
Bordo  -  copper  sulfate-lime  Bordeaux  mixture 
LA  -  lead  arsenate  * 

DDT  -  50  percent  wettable  powder  (Amounts  given  in  tables  are 

actual  DDT) 
Byanex  -  100^  special  spray  grind  of  Byania 
Byania  cone.  -  Hyania  spray  concentrate  SC-^0 
Bhoth  -  Bho theme  D-.3  -  an  emulsible  solution  of  2^^  dichloro 

diphenyl  dichloroethane,  65^  xylol  and  10^  Triton  X**100 
BHC  -  30/^  wettable  powder  ef  benzene  hexachloride  containing  6^ 
gamma  isomer 

2-1  -  a  deposit  builder  -  petroleum  sulphonate  and  combined 

fatty  acids 
nic.  -  kOii  nicotine  sulfate 
TSB  -  tetraethyl  pyrophosphate 
HSTP  -  hexaethyl  tetraphosphate 

C-726  -  a  ^05^  di-(U^-chlorophenoxy)  methane  wettable  powder 
DN-111  -  a  205^  dinitro-o-cyclohexylphenol  wettable  powder 
3^22  -  a  15 parathion  wettable  powder 
chlor.  -  chlordane 
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Block  A,  Show  Orchard,  Shepherds town,  W.  7a. 

Ohjeotive 

To  determine  the  relatire  effeetlTeness  of  Tarlous  aaterlede  and 
comhinatione  in  the  control  of  codling  moth,  red^tanded  leaf  roller, 
Xoropean  red  mite,  and  red  spiders  and  the  effect  of  such  schediiles  on 
the  foliage  and  fruit  finish  in  a  hlock  of  Northwestern  Greenings.  The 
BOhedales  used  and  results  obtained  are  given  in  Tables  I  and  II. 


TaMe  I.    Spray  Schedule  -  Block  A  -  Show  Orchard,  19U7  

 Materials  (Amounts  per  100  Gallons)  and  Application  Dates  

Plot     Pink  Petal-Pall     1st  Cover      2nd  Cover      3rd  Cover      kth  Cover 


Ko^ 

_5Zl2  

*?/^2 

6/? 

6/13 

6/23 

1 

6  qt.  LS 

12#  PS 
3#  line 
3t  i»a 

10#  PS 
3#  lime 
3#LA 

0#  PS 

3#  lime 
3#  LA 
1#  DDT 

1/2-2  Bordo 
3#  LA 

2-H  Bordo 
1#  DDT 

2 

6  qt.  LS 
l/2#  DDT 

12#  PS 
1#  DDT 

10#  PS 
l/2#  DDT 

8#  PS 

l/2#  DDT 

l/2ir  DDT 

2-4  Bordo 
1#  DDT 

3 

12#  PS 
l/2#  DDT 

12#  PS 
1#  DDT 

10#  PS 

l/2#  DDT 

8#  PS 
l/2#  DDT 

l/2#  DDT 

2-4  Bordo 
1#  DDT 

k 

12#  PS 
2#  DDT 

12#  PS 
2#  DDT 

10#  PS 

2#  DDT 

8#  PS 
2#  DDT 

2#  DDT 

2-4  Bordo 
1#  DDT 

5 

12#  PS 
2#  BHC 

12#  PS 
2#  BHC 

10#  PS 
2#  BHC 

g#  PS 
2#  BHC 

2#  BHC 

2--4  Bordo 
1#  DDT 

6 

12#  PS 

1/2  pt  EBTP 

12#  PS 

1/2  pt  HBTP 

10#  PS           8#  IS 

1/2  pt  HITP    1/2  pt  H2TP 

1/2  pt.HBTP 

2-i»4  Bordo 
1#  DDT 

1 

I8f  PS 

12#  PS 
3#  line 
3#  1^ 

10#  P8 
3#  lime 
3#LA 

2-4  Bordo 
3#  LA 
1*  DDT 

2i*4  Bordo 
3#  LA 
3/H#  DDT 

2J^  Bordo 
1#  DDT 

8 

I2rf8 

12#  PS 
3#  lime 
3#  LA 

10#  PS 
3#  lime 
3#LA 

8#  PS 

3#  ll«« 
3*  U 
1#  DDT 

3/4#  DDT 

aJt^  Bordo 
1#  DDT 

9 

12#  P8 

12#  PS 
1/2  Pt  EBTP 

10#  PS          8#  PS 

1/2  Pt  HBTP   14'  DDT 

3/4#  DDT 

dJlf  Bordo 
1#  DDT 

10 

12#  PS 

3#  iiM 

3#  LA 

1(3*  PS 

3#  llae 
•5^  LA 

8#  PS 
1#  Per 
3#  LA 

1  l/2#  Per 
3/W  DDT 

2*^4  Bordo 
1#  DDT 

1#  DDT 
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TaDle 

\  II. 

Heeults  Block  A  -  Show  Orchard 

- 19^7 

Plot 
Ko. 

Mi  tee  and         per  100  Leaves 

Jruit  Injury  (%) 
Leaf  Godlinf 

5/29 

6/3 

6/25 

7/i6 

8/H 

8/21 

Eoller 

Moth 

1 

88 

308 

58*^ 

—  ^  — 

968 

158^ 

1632 

0.5 

2.2 

2 

6U 

96 

1036 

2016 

2056 

iMfO 

7.9 

5.8 

3 

lOU 

116U 

1352 

102^ 

1932 

9.3 

3.5 

k 

16 

56 

18^ 

560 

952 

792 

896 

3.3 

5.7 

5 

72 

ll6 

658 

888 

1U72 

1936 

11*56 

9.1 

8.3 

6 

l6 

20 

8 

302 

592 

1376 

1368 

13.2 

^.0 

7 

32 

1  77 

*7y^ 

3808 

k  n 

12S 

116 

169 

2UUO 

lifOO 

1592 

1720 

1.6 

H.l 

9 

8 

76 

12 

22^ 

UH8 

528 

8HO 

13.0 

10 

112 

80 

U20 

8UO 

1^96 

1901^ 

1388 

\.\ 

3.1 

Saanaary  and  Oonclugiona 

Codling  Moth 

▲11  schedules  and  materials  except  henzene  hezachloride  (Ho*  5) 
gaTe  excellent  control  of  codling  moth*    The  hest  control  was  o'btained 
vith  the  standard  schedule  (No.  l)  in  idiich  lead  and  DDT  were  combined 
in  the  early  codling  moth  sprays.    Qie  concentration  of  l/2  pound  DDT 
(Hos.  2  &  3)  ga^e  control  equal  to  the  2  pound  concentration  (No.  U). 
A  full  schedTile  of  hexaethyl  te t raphe sphate  (No.  6)  also  gave  good 
control  of  the  codling  moth. 

Leaf  Boiler 

Lead  arsenate  was  the  moat  effective  material  for  the  control 
of  the  leaf  roller.    Its  use  in  the  petal-fall  and  first  two  cover  sprays 
(Nos.  8  &  10)  gave  very  effective  control  "but  there  appeared  to  "be  a 
slight  increase  in  control  when  it  was  added  again  in  the  third  cover 
spray  (Nos.  1  &  7)-    ^  concentration  of  2  pounds  of  DDT  (No.  U)  gave  a 
very  satisfactory  degree  of  control  hut  %^en  the  concentration  was  re« 
duced  to  1/2  pound  (Nos.  2  &  3)         control  was  not  satisfactory. 
Benzene  hexachloride  and  hexaethyl  tetrapho sphate  (Nos.  5t  6  &  9)  failed 
to  give  satisfactory  control. 
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Mi  tea 

The  results  indicate  that  hexaethyl  tetraphosphate  used  in  the 
petal-fall  and  first  cover  followed  "by  DDT  (No.  9)  gave  Tjetter  control 
of  mites  than  a  full  schedule  of  hexaethyl  tetraphosphate  6).  A 

full  schedule  of  a  concentration  of  2  pounds  of  DDT  (Ho.  k)  also  gave 
a  fairly  high  degree  of  control  hut  Mihen  the  concentration  was  reduced 
to  1/2  pound  (Nos.  2  &  3)  there  was  no  evidence  of  any  degree  of 
control.    'Ba.ere  was  no  significant  difference  in  mite  populations  on 
plots  2  and  3  receiving  DDT  throughout  and  those  receiving  no  DDT  prior 
to  the  second  cover  spray  (Nos.  1,  7*  ^  and  10).    The  use  of  a  heavy 
Bordeaux  (Ho.  7)  appears  to  stimulate  mite  population  "build-up. 

Ifrom  the  standpoint  of  effect  on  foliage  and  fruit  finish 
treatments  num'berB  2  and  ^  were  least  o'bjectionahle  while  numbers 
7  and  9  were  most  ohjectionahle. 


Block  C  -  Sei'bert  Orchard,  Berkeley  County,  V.  Va. 


Objective 

To  determine  the  relative  effectiveness  of  lead  arsenate,  DDT 
wettable  powders  and  emulsions,  Byania  and  SESD  (^othane)  and  eonbina- 
tions  for  control  of  codling  moth,  red-handed  leaf  roller  and  adtes  and 
their  effect  on  foliage  aoid  fruit  finish  in  a  block  of  Northwest  em 
Greenings.    Pour  cover  sprays  were  applied  (5/27-28,  6/5-6,  6/17  and 
6/27-2g)  with  one  exception  in  %diich  the  third  cover  was  omitted. 
Disease  control  programs  used  in  combination  with  the  insecticides 
varied  considerably  and  involved  the  use  of  flotation  sulfur  and/or 
fermate  in  the  first  and  second  covers  and  fermate  or  Bordeaux  mixture 
in  the  third  and  fourth  covers. 

Poor  spraying  in  previous  years  and  poorly  timed  and  applied  pre> 
blossom  and  postblossom  sprays  in  19^7  ^7  the  owner  had  permitted  heavy 
infections  of  scab  and  apple  blotch  prior  to  the  beginning  of  our  tests. 

Because  of  the  small  differences  between  treatments  the  detailed 
spray  schedules  and  results  are  not  given. 


Sommary  and  Conclusions 

Codling  Moth 

Sxcellent  control  of  codling  moth  was  obtained  with  all  schedules. 
Less  than  one  percent  injured  fruit  was  recorded  on  plots  sprayed  with 
Ryanex,  Ryania  concentrate,  DDT-xylol  emulsions,  and  lead  arsenate-DDT 
combination  schedule.    Poorest  control  (2*9  percent  injured  fruit)  was 
obtained  on  a  plot  given  a  U-cover  lead  arsenate-Permate  schedule  but  a 
similar  schedule  on  another  plot  was  among  the  cleanest. 
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Leetf  Holler 

IThe  leaf  roller  popnlatlon  was  apparently  too  light  in  this 
orchard  to  produce  significant  differences  in  treatments.    Less  than 
1»2  percent  injured  fruit  was  obtained  in  all  schedules  having  lead 
arsenate  in  either  the  first  two  or  the  first  three  cover  sprays  lAiile 
schedTiles  with  only  DDT  as  the  insecticide  had  from  1.7  to  3»9  percent 
injured  fruit.    Only  0,3  percent  of  the  fruit  was  injured  on  the  plot 
sprayed  with  Hhothane  while  injury  reached  3*9  percent  on  the  plot 
sprayed  with  Byanex  and  3»7  percent  on  the  one  sprayed  with  Hyania 
concentrate. 

Mites 

The  only  saopling  for  mite  populations  was  aiade  in  this  block 
on  iugust  13  to  determine  i^ether  abnormally  heavy  or  li^t  mite  popula- 
tions had  developed  on  any  schedules.    The  average  populati*on  for  the 
entire  block  was  10.6  mites  per  leaf  and  individtiatl  plot  populations 
ranged  from  ^.5  to  2^.0  mites  per  leaf.    The  population  of  nsnnphs  and 
adults  indicated  that  approximately  half  the  population  was  Parat e t ranychus 
fltnd  half  Tet ranychus.    Heither  DDT  nor  lead  arsenate  appeared  to  be  a 
factor  in  development  of  mite  populations  except  in  the  case  of  DDT 
emulsion  formulae  on  tdiioh  the  populations  were  high.    Populations  were 
below  the  average  on  the  two  Bycmia  and  the  Bho thane  plots. 

Pruit  and  Poliage  Condition 

Scab  and  blotch  injury  rendered  difficult    a  true  estimate  of 
the  effect  of  the  spray  schedules  or  materials  on  fruit  and  foliage. 
However  the  three  plots  with  the  best  foliage  condition  had  received 
Permate  in  all  cover  sprays  with  no  Bordeaux  in  any.    Poliage  condition 
on  the  only  other  plot  not  receiving  Bordeaux  was  rated  fair  or  average, 
Poliage  condition  on  the  four  plots  receiving  the  DDT  emulsions  was  con- 
sistently poor.    One  factor  which  possibly  influenced  this  was  the  high 
mite  populations  on  these  plots. 


Block  D  -  Seibert  Orchard,  Berkeley  County,  West  Virginia 


Objective 

To  determine  the  relative  value  of  format e  in  comparison  with 
Bordeaux  mixture  in  the  control  of  apple  blotch  and  the  effect  of  such 
schedules  on  the  control  of  mites,  codling  moth,  leaf  roller  and  scab 
and  their  effect  on  foliage  and  fruit  finish.    The  tests  were  made  in 
a  block  of  17- year  old  Northwestern  Greening    trees  Aich  showed 
localised  centers  of  blotch  canker  infections.    All  plots  received  the 
same  insecticide  treatment  as  follows:    (Amounts  per  100  gallons  of  spray) 
lead  arsenate,  3  pounds.  5/28  (first  cover);  DDT,  3/l|.  pound,  6/6  (second 
cover)  and  6/27  (fourth  cover);  and  DDT,  l/2  pouT\d,  6/17  (third  cover). 
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Samaary  and  Ooncltislons 

Ml  teg 

The  only  significant  results  on  mite  eontrol  ifsre  noted  iihere 
the  heavy  Bordeaox  schedale  vas  used*    Here  again,  as  in  experiment 
Block  A  (Show  orchard)  the  use  of  a  heavy  Bordeaux  definitely  stimulated 
mite  population  huildoup.    This  population  increase  appears  to  be  in 
direct  ratio  to  the  number  of  applications  emd  the  amount  of  Bordeaux 
used.    These  data  are  further  supported  by  consistent  results  obtained 
in  previous  experiments. 

Codling  Moth 

All  treatments  gave  a  very  high  degree  of  eontrol  of  codling 
moth.    There  was  no  significant  difference  in  degree  of  control 
between  treatments.    This  was  expected  since  the  insecticides  used  were 
standard  for  all  schedules. 

Leatf  Boiler 

The  results  on  leaf  roller  infestation  indicated  that  there 
were  no  significant  differences  between  treatments*    These  results 
were  expected  since  the  insecticides  used  were  standard  for  all 
schedules  and  not  considered  to  be  very  effective  in  the  control  of  the 
leaf  rollesM. 

Collage  Condition 

A  careful  rating  of  the  foliage  condition  at  harvest  time  showed 
clearly  that  the  heavy  Bordeaux  schedules  gave  significantly  more  foliagf" 
injury  than  any  of  the  formate  schedules.    This  is  very  important  and  may 
offer  at  least  a  partial  escplanation  of  the  widespread  injury  from  the 
use  of  Bordeaux  in  many  commercied  orchards  throughout  this  curea.  The 
use  of  heavy  Bordeaux  is  closely  associated  with  heavy  mite  populations. 
The  heavy  mite  populations  cause  severe  damage  to  the  foliage.  The 
injui7  caused  by  Bordeaux  is  always  more  severe  on  weak  foliage.  This 
would  lead  to  the  conclusion  that  much  of  the  damage  attributed  to 
Bordeaux  may  have  been  aggravated  by  weak  foliage  resulting  from  heavy 
mite  populations*  hot  dry  weather  or  some  other  natural  factor. 


Block  B  -  Butler  Orchard,  Berkeley  County,  Vest  Yirginia 


Objective 

To  determine  the  effectiveness  of  various  materials  and  combiner 
tions  for  control  of  European  red  mite  and  red  spider  mites.  Twenty 
plots  had  been  set  up  in  a  Stayman  block  in  the  Butler  orchard  for  tests 
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for  control  of  codling  moth,  leaf  roller  and  mites.    Spring  freezes 
practically  eliminated  the  fruit  in  this  hlock  and  the  studies  on  codling 
moth  and  red-^bsinded  leaf  roller  were  shifted  to  €Uiother  orchard  (Block  C 
in  Sei'bert  orchard),  but  the  program  on  mites  vas  continued, 

A  petad  fall  and  four  first  "brood  cover  sprays  were  applied,  Acari- 
oides  were  added  to  eight  schedules  in  the  second  and  third  coyers  and 
two  supplementary  applications  of  aoaricides  cdone  were  made  on  August 
IS  and  25  ^en  the  mite  populations  in  the  hlock  reached  an  average  of 
7.7  forms  per  leaf, 

I 

Suamary  and  Conclusions  i 


Measurement  of  the  eff ectireness  of  the  materials  added  in  the 
first  brood  codling  moth  sprays  is  obscured  by  the  li^t  mite  popula- 
tions existing  at  that  time,    A  normal  population  decline  occurred 
about  the  time  of  the  August  applications  and  somewhat  obscures  the 
effectiveness  of  those  applications.    However,  a  noticeable  reduction 
in  populations  was  effected  by  parathion  (3H22),  Dow's  C-726  (di(^ 
chlorophenozy)me thane)  and  DS-111,  hezaethyl  tetraphosphate  and 
tetraethyl  pyrophosphate.    Mite  populations  were  consistently  lower 
in  the  Bho thane  plot  and  in  the  plot  K^ere  hexaethyl  tetraphosphate 
was  added  in  the  petal-fall  and  first  cover  sprays.    Mite  populations 
on  a  plot  sprayed  with  a  DDT-chlordane  emulsion  also  remained  low 
until  late  in  the  season. 


Phillips  Orchaard,  Shepherdstown,  West  Virginia 


Objective 

To  determine  the  relative  effectiveness  of  various  materials 
in  control  of  Zuropean  red  mite, 

Sarly  in  July  a  heavy  mite  population,  practically  100  percent 
Parat et ranychus  -pilosus,  yms  noted  in  the  Phillips  orchard  neeur 
Shepherdstown,  V.  Va*    A  regular  spray  program  had  been  carried  through 
the  first  brood  codling  moth  schedule  by  the  operator.    A  block  of  22 
Delicious  trees  separated  from  the  balance  of  the  orchard  was  divided 
into  11  plots  of  2  adjacent  trees  each  for  a  series  of  tests  of  acari- 
cides,    Two  spray  applications  were  made  at  eight  day  intervals,  A 
single  noszple  gun  operated  from  a  '^^"gallon  per  minute  orchard  sprayer 
was  used  and  the  trees  sprayed ^thoroughly  first  from  the  inside  and  then 
from  the  outside.    Mite  scusples  were  taken  immediately  prior  to  the  first 
application,  two  between  s^plications  and  seven  following  the  second 
application  to  provide  a  study  for  a  period  of  two  months  from  the 
initial  application  of  acaricides.    lach  sample  consisted  of  25  leaves 
taken  from  each  tree  from  the  ground  on  the  side  next  to  its  replicate 
to  avoia  effect  of  drift. 


J 
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Sommanr  and  Oonclusiong 

Generic  separation  of  the  adult  and  nyophe  indicated  that  from 
99»S>  to  100  percent  of  the  population  was  Paratetranychus  pilosus  "be- 
tween Jtdy  10  and  July  28,  9^  percent  on  August  g,  96  percent  on 
August  20  and       percent  on  S^temher  10,    An  increase  in  Tetranychue 
sp.  in  late  August  did  not  affect  the  control  figures  until  the  last 
examination  on  September  10  yhen  the  overall  population  reduction 
averaged  59  percent  as  compared  to  Gk  percent  for  Para t e t rany chus  alone. 

All  materials  gave  excellent  mite  control  as  used  in  two  applica- 
tions.   A  reduction  in  population  of  SS  percent  was  attained  in  all 
plots.    Plots  13  (1/2  pint  HB3P)  and  18  and  20  (l  I/2  and  I/2  pound 
3^22)  gave  the  greatest  reduction  from  the  first  application.  Plots 
11  (oil).  Ik  (l/k  pint  HBTP),  16  (I/2  pint  TSPP)  and  21  (DH-lll) 
showed  earliest  indications  of  mite  recovery.    The  one  pint  dosage  of 
hexaethyl  tetraphosphate  and  I/2  pound  dosage  of  3^22  gave  the  hest 
overall  performance  in  these  tests.    Details  of  the  results  are  shown 
in  Tahle  III. 
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Ta'ble  III.    Spray  Schedule  and  Results  -  Phillips  Orchard  —  I9U7 


Plot 
No. 

Materials  per 
100  Gallons 

Mites  and  Xggs  per  100  Leaves  Cfirst  line).    Reduction  in  Mite 
Population  from  Initial  Population  of  July  10  (second  line). 
7/10    7/11  7/lk    7/17  7/19    7/21  7/23  7/25  7/28  g/«5    8/20  q/lO 

11 

6  qt»  oil 

I20U0 

spray 

7552 

Jl 

2752 
77 

spray 

392 

07 

552 

yO 

168 

QQ 

2U8 

QP! 

7«5 

800 

QT 

7^ 

1376 

j^Q 

07 

U320 
fik 

12 

1  pt.  HITEP 

2^288 

spray 

S352 

DD 

6U16 
7k 

spray 

GSk 

160 

I8i| 

QQ 

216 
QQ 

99 

3OU 
QQ 

99 

lU2^ 
Qk 

3I8U 

07 

13 

1/2  pt.  HSEP 

12960 

spray 

2U80 
ox 

2152 

spray 

UI6 

97 

136 

99 

160 

QO 

99 

120 

QQ 

99 

296 

Qfl! 
95 

70U 
95 

3328 

•7k 

Ik 

l/i^  pt.  HSTP 

seek 

spray 

U096 

Do 

2832 

7T 

f 

spray 

352 
yo 

22U 

Qflf 

9© 

2U0 

Ql? 

232 

90 

696 
QT 

93 

2960 

^Q 
09 

1376 

oD 

15 

1  pt.  TSP 

8112 

spray 

2328 
71 

2336 
71 

spray 

kh?i 
y*+ 

272 

07 

120 

QQ 

77 

88 

QQ 

77 

128 

Qf! 

7«5 

576 

Q"? 

yj 

3I8U 

Dx 

16 

1/2  pt.  TJSP 

10352 

spray 

308i^ 
70 

U2O8 

spray 

736 

320 
07 

160 

QQ 

77 

21^8 
70 

III6 

Q^ 

7O 

2368 

77 

f  f 

2592 

75? 

f  7 

17 

l/k  pt.  TIP 

12376 

spray 

9296 

25 

6720 

spray 

58U 
95 

5^1+ 
96 

312 

97 

22i+ 
98 

192 

98 

161^8 
87 

2512 

80 

18 

l-l/2#  3^22 

13^2^ 

spray 

5360 
60 

1052 

92 

spray 

U72 
96 

U6U 
96 

UO8 
97 

280 
98 

200 
99 

400 
97 

2696 
80 

19 

1#  3^22 

lif70U 

spray 

3760 
Ik 

3856 
7^ 

spray 

6U8 
96 

336 
98 

256 
98 

128 
99 

160 
99 

1^80 
97 

2960 
80 

20 

l/2#  3^22 

1^128 

spray 

2816 
80 

I8U0 
87 

spray 

3HH 
98 

132 
99 

120 

99 

132 
99 

2U8 
98 

512 
96 

2272 
8U 

a 

l-l/U#  DN-111 

IO82U 

spray 

7328 
32 

302U 
72 

spray 

520 
95 

22U 
98 

320 
97 

192 
98 

288 
97 

861^ 
92 

2592 
76 

Block  S  -  Seibert  Orchard,  Berkeley  Cotmty.  Vest  Virginia 


Objectiyet  Method,  and  Hateriale  TTsed 

She  object  of  this  escperiment  was  to  test  methods  of  applying 
insecticides  in  a  concentrated  liquid  fUpU  form  «md  to  derelop 
suitable  formulations*    Jl  double-outlet  Bean  mist  duster  fitted  with 
capillary  jet  nossles  was  used  to  apply  the  concentrate  materials  in 
the  form  of  a  fine  spray  or  mist.    Bie  single-tree,  two  replication  plot 
system  was  used.    Due  to  late  spring  freeses  it  was  necessary  to  change 
the  location  of  this  escperiment  cmd  it  was  not  set  up  in  this  blodc  of 
17-year  old  Horthwestem  Oreenings  until  after  the  petal-fall  applica- 
tion.   As  a  result  of  poor  early  spraying  a  heavy  infection  of  scab  had 
already  occurred  t^en  the  experiment  was  begun*    This  block  of  trees 
also  showed  heavy  localized  centers  of  appljs  blotch  canker  infections. 
Poor  spraying  during  past  seasons  had  permitted  the  build-up  of  these 
heavy  centers  of  infection  but  they  had  not  yet  had  time  to  spread 
uniformly  throughout  the  entire  block. 

Materials  Used  in  Mist  Spray  Bbrmulae 

DDT  -  aerosol  grade  -  Merck  Ss  Co. 

l^lol  -  industrial  grade  -  fhe  Neville  Co. 

Bensol  -  industrial  grade  SOft  benzol  -  The  Neville  Co. 

Carbon  tetrachloride  -  technical  grade  -  B.  R.  Blk 

Oil  -  Horticultural  base  oil  ACX-^U  -  Shell  Oil  Co. 

Xnulphor  -  Anulx^or  BDT  -  General  Dye  stuffs  Corp. 

Triton  X-100  -  Bohm  and  Haas 

Aluminum  stearate  -  Technical  D  (di-acid  stearate)  -  Mallinckrodt  Chem. 
Syania  concentrate  SD-lOO   «•   A  Byania  concentrate  of  which  k  ounces 
is  the  equivalent  of  6  pounds  ground  wood  -  Merck  &  Co. 


Spray  applications  were  made  as  follows: 

Ist  cover  May 

2nd  cover  June  9 

rd  cover  June  IS 

th  cover  June  30 


Schedxiles  used  are  given  in  Table  IT. 
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Table  IV>    Spray  Fonnulae  -  Block  B  -  I9U7.    Mlit  Spray  Teats  -  Sei'bert  Orchard 


Plot  Materials  per  gallon  of  emulsion  with  water.  One  gallon  emolsiou  applied 
Ho.      per  tree  per  application  except  Plots  Sg,  89*         90  which  received  1/2 


gallon  per  tree 


71 

Check  Plot  -  Sprayed  with  regular  power  equipment  using  l/2#  WT 
(actual)  per  100  gallons  at  25  gallons  per  tree. 

72 

oz. 

DDT, 

12 

oz. 

benzol »  12  cc .  emulphor 

73 

2 

OZ. 

DDT. 

12 

oz. 

benzol,  12  cc.  emulphor 

7*^ 

2 

oz. 

DDT, 

6 

oz. 

X7I0I.  6  cc.  emulDhor  (standard  xvlol  formula) 

75 

If 

oz. 

DDT, 

12 

oz. 

xylol.  12  cc.  emulphor 

70 

p 

c 

0 

W  B  • 

DDT, 

IP 

TvloX .  XP  ee_  emttil'Dhoi? 

77 

0 
c 

OS. 

1  9 

oz . 

uouzox f  Xc  CC  eiDtLLpxiox.  y  s**  axTUBxnuJB  SweaxawO 

78 

p 

c. 

DDT, 

12 

xvlol.  IP  eo.  ABniltihop.  R  crm.  alumintisi  s1:aA.i!*A'hA 

79 

2 

OZ. 

DDT, 

6 

oz. 

benzol,  5  oz.  oil,  12  cc.  emulphor 

so 

2 

oz. 

DDT, 

6 

oz. 

xylol,  5  oz.  oil,  12  cc.  emulphor 

81 

2 

oz. 

DDT. 

6 

oz. 

benzol.  5  oz.  oil,  12  cc.  emulphor,  5  S^*  aluminum  stear 

2 

oz. 

DDT. 

6 

oz. 

xylol,  5  oz.  oil,  12  cc.  emulphor,  5  sa.  aluminum  stear. 

«3 

2 

oz. 

DDT, 

12 

oz. 

carbon  tetrachloride,  12  cc.  emulphor 

8^ 

2 

oz. 

DDT. 

6 

oz. 

benzol,  6  cc.  Triton  X-100 

2 

oz. 

DDT, 

6 

oz. 

xylol,  6  cc.  Triton  X-100 

00 

2  OS.  BDT,    6  oz.  henzol,  6  cc.  emulphor  (except  in  yet.  cover  \^«n  a 
water-in-oil  formula  of  2  oz.  DDT,  12  oz.  xylol,  56  oz.  oil,  1  I/2  oz. 
esolphor  was  used) 

87 

2  oz.  DDT,  6  oz.  henzol,  6  co.  emulphor  (except  in  31*^  cover  when  an  oll> 
in-water  formula  of  2  02.  DDT,  12  oz.  xylol,  56  oz.  oil,  1  I/2  oz. 
emulphor  was  used) 

88 

\ 

oz. 

DDT, 

12 

oz. 

benzol,  12  cc.  emulphor 

89 

\ 

oz. 

DDT, 

8 

oz. 

benzol,    5  oz.  oil,  13  cc.  emulphor 

90 

If 

oz. 

DDT, 

20 

oz. 

benzol,  20  cc.  emulphor 

91 

2  oz. 

DDT. 

5  oz. 

benzol,    5  oz.  xylol,  12  oc.  emulphor 

92 

2 

oz. 

l^ania  concentrate  SD.^100 

93 

2 

oz. 

DDT. 

6  oz« 

benzol,  6  cc.  emulphor  (Standard  DDT-benzol  formula) 
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Sommary  and  Conclusions 

Mites 

The  results  of  an  examination  of  suita'ble  samples  on  August  7 
showed  a  rather  wide  variation  from        *o  I856  per  100  leaves  in  the 
degree  of  infestation  of  mites  "between  plots  on  that  date.    It  is  Re- 
lieved this  was  probably  due  to  natural  variation  rather  them  to  the 
control  efficiency  of  the  various  treatments*    The  two  replications  are 
not  adequate  to  afford  accurate  readings  of  a  given  mite  population. 

Codling  Moth 

The  degree  of  codling  moth  control  was  so  high  that  there  was 
no  apparent  significant  difference  between  the  various  treatments. 
The  concentrated  materials  appeared  to  give  as  effective  control,  0«9 
to  ^•k  percent  injured  fruit,  as  the  diluted  materials  applied  with  a 
pressure  sprayer,  2.S  injured  fruit.  The  ease  with  \diich  the  codling 
moth  was  controlled,  however,  depreciated  the  importance  of  the  results 
obtained. 

Leaf  Holler 

The  results  on  the  control  of  the  red-banded  leaf  roller  were 
not  significant,    ^ere  was  no  apparent  significant  difference  in  the 
degree  of  control  effected  by  the  various  treatments.    The  relative 
low  degree  of  infestation  in  all  plots  indicated  that  the  natural 
infestation  in  this  orchard  was  low.    This  is  supported  by  the  fact 
that  the  infestation  in  plot  71        low,  2«3  percent  injured  fruit, 
and  other  experiments  indicate  that  this  schedule  will  not  give  effec- 
tive control  of  the  leaf  roller  where  an  important  population  exists. 

Foliage  Condition 

It  was  difficult  to  distinguish  between  spray  injury  euid  that 
caused  by  the  heavy  infection  of  scab  and  blotch.    None  of  the  plots 
showed  good  foliage.    Throughout  the  season  there  was  evidence  that 
several  of  the  treatments  were  causing  foliage  injury  but  the  foliage 
was  in  such  a  weakened  condition,  due  to  disease  infection,  that 
almost  any  type  of  spray  would  cause  still  further  injury.  Careful 
rating  of  the  degree  of  foliage  injury  at  harvest  time  failed  to  give 
any  clear  evaluation  as  to  the  relative  effect  of  the  various  treat- 
ments on  the  foliage  and  fruit  finish,    Evidence  indicated  however  that 
certain  of  these  treatments  were  injurious  .to  the  foliage  but  the  extent 
of  this  injury  could  not  be  determined  under  these  conditions.  However, 
such  severe  foliage  injury  was  inflicted  by  the  50-percent  oil  formula- 
tion used  in  plots  S6  and  S7  that  no  further  attempt  was  made  to  test 
this  formulation.    Moderate  foliage  injury  was  noted  in  midsummer  on 
plots  75i  76  and  JS  which  received  formulations  containing  12  ounces 
of  xylol  per  gallon  of  emulsion. 
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VINCBNNES,  INDIANA 
L.  P.  Steiner,  In  Charge  l/ 


Eainfall  and  mean  daily  temperatures  at  Vincennes  for  the  six- month 
period  from  April  throiagh  September  19U7  follow: 


APRIL 

MAT 

JUNE 

JULY 

AUG. 

SEPT. 

Precipitation  (Inches) 

7.61 

i^.ll 

6.02 

2.07 

1.65 

Deviation  from  normal 

•►3*6l 

+  .02 

+1.72 

.I.U3 

-1.90 

-►0.63 

Mean  daily  temperattires 

55.5 

62.6 

72.2 

73.6 

83.2 

70.6 

Deviation  from  normal 

-►0.1 

-3.5 

-2.7 

-5.5 

+5.9 

-0.5 

The  subnormal  temperatures  which  prevailed  until  the  last  week  in 
July  slowed  insect  development.    Apple  harvest  was  almost  a  month  later 
than  norm^tl.    Codling  moth  emergence  began  May  11,  about  a  week  later 
than  normal.    The  peak  of  first-brood  hatch  occurred  between  June  5 
10.    The  peak  of  second-brood  hatch  began  about  July  26  at  the  start  of 
a  seven- week  period  of  ideal  codling  moth  weather.    There  was  time  for 
only  a  moderate  third-brood  attack.    In  most  orchards  the  present  codling 
moth  carryover  is  twice  that  of  a  year  ago.    Conditions  were  unfavorable 
for  orchard  mites  \intil  late  in  July  and  damage  was  less  than  normal. 


Laboratory  Byperiments  with  DDT  and  Acaricides 

Under  laboratory  conditions,  in  the  absence  of  predators  the  repro- 
ductive rate  of  Tetranychus  bimaculatus  (Harvey) (starting  with  hibernating 
females)  was  50  percent  less  on  lima  bean  plants  dusted  with  5  percent  DDT 
and  slightly,  but  significantly,  less  on  plants  sprayed  with  a  50  percent 
wettable  powder  (0.75  Ib./lOO  gal.)  than  on  untreated  beans.    The  plants 
were  treated  before  the  application  of  10  females  per  plant  (g  or  9  plants 
per  test)  and  the  results  were  determined  10  days  later.    This  adds 
further  evidence  to  that  previously  reported  to  the  effect  that  predator 
mortality  from  DDT  sprays  or  residues  is  the  principal  reason  for  mite 
outbreaks  yhere  DDT  has  been  used. 


1/    The  chemical  analyses  and  particle  size  determinations  (by  the 
air  permeation  method)  reported  herein  were  made  by  the  Division 
of  Insecticide  Investigations,  J.  E.  Eahey,  in  charge.    Several  of 
the  DDT  formulations  were  also  prepared  by  Mr,  Pahey. 
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In  niimerous  other  tests  on  beans  during  March  and  April  the 
technical  grade  of  TEPP  (tetraethyl  pyrophosphate)  concentrate  appeared 
only  twice  as  toxic  to  T.    bimaculatus  as  HEOIP  (hexaethyl  tetraphos- 
phate)  in  both  spray  and  dust  forms  (later  verified  by  field  tests). 
Walnut  shell  flour  proved  to  be  an  excellent  diluent  for  use  in  such 
dusts.    A  one  percent  TEPP  dust  equalled  a  one  percent  parathion  dust. 
TIPP  and  HETP  dusts  had  more  residual  efficiency  than  sprays  containing 
up  to  k  ounces  TEPP  or  S  ounces  HITP  per  100  gallons.  Outstanding 
results  were  obtained  with  a  15  percent  parathion  wettable  powder  at 
dilutions  as  great  as  U  ounces  per  100  gallons.    Technical  BDT  at  g 
otmces  per  100  gallons  in  a  xylene  emulsion  gave  approximately  the 
same  control  of  mites  as  chlordane  or  Toxaphene  similarly  used  but  the 
latter  proved  most  effective  against  adult  mites» 

Wettable  sTilfur  and  HETP  in  combination  was  almost  twice  as  effec- 
tive as  either  alone,  but  a  fused  bentonite- sulfur  reduced  the  effective- 
ness of  the  HETP. 

Ichneunonid  parasites,  Itoplectis  conquisttor  (Say)  and  Coccygomimus 
aequali s  (Prov. )  reared  in  April  from  red-banded  leaf  roller  pupae 
proved  very  susceptible  to  deposits  from  1  pound  DDT  per  100  gallons 
when  exposed  to  sprayed  surfaces  more  than  ^0  minutes.    These  two  species 
were  the  principal  i)arasites  reared  from  hibernating  material. 


Laboratory- Pi eld  Experiments 

The  usiLal  method  of  conducting  these  experiments  was  followed 
(Bureau  Circular  B-U^S,  September  1939)'    Approximately  l^O.OOO  newly 
hatched  larvae  were  applied  to  apples  sampled  for  these  tests. 

The  principal  tests  were  divided  among  3  series,  two  of  which  were 
set  trp  as  replicated  small  plot  field  tests,  and  from  which  the  larvicidal 
efficiency  data  were  obtained  to  supplement  the  field  data.    The  third 
series  was  arranged  on  uniform  moderate  sized  Home  Beauty  trees,  two 
per  plot,  to  compare  DDT  formulations  of  different  particle  sizes, 
following  up  work  started  in  19^^.    Sprays  were  thoroughly  applied  from 
tower  and  ground  %d.th  a  conventional  sprayer  at  600  pounds  pressure. 

The  resiilts  of  tests  to  determine  the  influence  of  particle  size 
are  given  in  Table  1. 
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Table  1..  Average  Percent  Efficiency  and  Deposits  Obtained  with  DDT  Fonna- 
lations  of  Different  Particle  Sizes.    Vincennes.  Ind.  I9U7 


Plot 

Materials  per  100  aallonsi/ 

0  to  1  Day  After 
Sprays 

11  to  25  Days 
After  Sprays 

Ko. 

Bffic, 

DDT 

Bffic. 

DDT 

i 

i 

mmg/ cm2 

IS 

DDT  (aerosol),  1.9  microns 
SMPDi/  0.5  lb.  -f  Triton  B-I956, 
0,5  OE. 

99-9 

✓  ✓  ^  ✓ 

5.6 

2.g 

19 

DDT  (aerosol),  2„7  microns 
SMPD  0.5  lb.  -t^  Triton  B-I956. 
0.5  oz. 

99.6 

5«9 

2.8 

20 

DDT  (aerosol),  5oO  microns 
SMPD  0.5  lb.  -f  Triton  B-I956. 
0.5  oz. 

6.U 

2.7 

DDT  (aerosol),  5*0  microns 
SMPD  0.5  lb.  "f  Bancroft  clay 
0.5  lb,  (milled  together  in 
mlkropulveri  zer ) 

98.^ 

7.5 

23       DDT-50  wettable  1  lb.  l^kS  proprie- 
tary brand,  SMPD  g.95  microns 

5.0 

65.6 

1.9 

2k 

Same  as  23 1  regrotind  in  Mikro- 
pulVerizer  to  SMPD  of  6.5  microns 

93.7 

6.U 

75.3 

2.3 

1/    Six  DDT  sprays  were  applied  following  a  calyx  and  two  cover  sprays 
of  lead  arsenate. 


2/    Surface  mean  particle  diameter  determined  by  air  permeation 
measurements. 


The  aerosol  grade  of  DDT  was  used  for  certain  of  the  tests,  because 
more  uniform  and  smaller  sized  fractions  could  be  prepared  without  the 
use  of  a  diluent,  than  was  possible  with  the  technical  grade. 

In  these  tests  differences  of  3  percent  in  efficiency  are  highly 
significant.    At  the  start  of  these  tests  the  five  micron  aiaterial  was 
significantly  inferior  to  the  smaller  sizes  but  during  July  the  I.9 
micron  material  was  the  least  effective  of  the  three  sizes.  Particle 
size  determinations  at  the  end  of  the  season  showed  that  the  SMPD  had 
increased  to  2.5»  3-5         5*25  microns.    The  proprietary  brand  which 
with  its  diluent  showed  an  SMPD  of  J,G  microns  early  in  19^6  increased 
to  g.95  ill  19^7-    That  which  was  reduced  to  6,5  microns  by  reprocessing 
in  May  19^7  increased  to  7»1  microns  by  September. 
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Since  the  proportionate  increase  in  particle  size  through  fusion  of 
particles  was  greatest  in  the  fine  material  and  no  information  is  available 
with  regard  to  how  much  of  the  DDT  vras  tied  up  in  agglomerates,  it  is  not 
possible  from  the  available  evidence  to  determine  if  effectiveness  can  be 
increased  by  decreasing  particle  size  below  three  microns.    It  is  probable 
that  the  air  permeation  measurement  is  misleading  \^ere  many  of  the 
particles  are  fused  together.    It  seems  likely  that  agglomerates  may  be 
held  together  loosely  enough  to  be  recorded  as  individual  particles,  yet 
might  be  deposited  as  agglomerates  having  the  toxicity  of  large  single 
particles.    The  results  corroborate  evidence  obtained  in  19^5  19^6 
to  the  effect  that  particles  having  a  surface  mean  diameter  of  three 
microns  are  more  effective  than  larger  sized  particles  and  that  prolonged 
high  temperatures  do  not  accelerate  loss  of  deposit  or  toxicity  as  the 
particle  size  is  decreased  to  this  size.    Daily  maximum  temperatures 
during  August  ranged  from  83  *o  10^°         averaged  93»7° 

The  results  with  the  factory-processed  material,  widely  sold  in 
I9U6  and  19^7 •  suggest  that  manufacturers  can  still  improve  their 
fonnulations  by  reducing  particle  size,  also  that  formulations  held  over 
from  one  year  to  the  next  may  lose  some  of  their  effectiveness. 

The  results  of  tests  with  parathion  on  mature  Golden  Delicious 
trees  are  tabulated  below: 


Percent  Larvicidal  Efficiency 


Plot  Cover       Materials  per  B  (Before  Spray)     A  (After  Spray)  

Spray        100  Gallons            2(6/10)  3(6/20)       (7/3)    5  (7/16)  6  (8/6)  Harvest 
 After     BAB       A       B       A     B       A  9/22 


32       1-2    Lead  ars.  2  lb.  DDT- 
50,  0.75  lb.  +  Karbam 
3-7,  DDT-50.  1.5  115. 

Parathion  15^.  k  oz. 

86 

61 

98 

69 

100 

96 

100 

89 

100 

86 

37        1      Same  as  32 

2,^4-6  Parathion  15^.  ^  lb. 

100 

66 

32 

100 

98 

100 

100 

80 

38       1,2    Same  as  37 

4-6    Parathion  25^.  2.5  lb. 

100 

66 

32 

100 

100 

100 

96 

100 

70 

^1         1      Same  as  37 

2     Parathion  15/^.  2  lb.  -f 
oil,  1  qt. 
KG    Parathion  25^.  1.25  lb 
•fr  oil  1  qt. 

100 

93 

55 

100 

92 

100 

97 

100 

Parathion  deposits  in  mmg/cm2  PI, 

PI. 

37 
38 

2.U 
U.2 

1.7 
2.5 

7.^ 
9.6 

0.5 
1.2 

7.6 
6.6 

o.u 

0.3 

1/    Applied  to  part  of  plot  32  two  days  after  last  spray  to  check  severe 
mite  damage. 
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Because  of  lack  of  material,  sprays  3        J  were  omitted  from  the 
parathion  plots  37 »  3^  sjid.  hi.    Because  of  insufficient  larrae  no 
determinations  could  te  made  before  and  after  the  seventh  cover  was 
applied  to  the  DDT  plots*    It  is  important  to  note  that  during  the 
seven  weeks  between  the  final  spray  and  harvest  the  efficiency  declined 
only  to  80  and  JO  percent  on  plots  37  and  32»  respectively. 

The  larvicidal  efficiency  at  harvest  four  weeks  after  the  final 
spray  on  DDT  plots  other  than  32  ranged  from  80  to  95  percent*  These 
included  deposit  builders  (Colloidal  Products  Co.  Z^l)  or  acaricides 
such  as  HETP,  TEPP,  Dow-726  or  nicotine  bentonite  plus  DDT  and  oil* 
The  addition  of  special  sprays  of  0*?3  emd  1*00  pound  parathion  15 
percent  to  parts  of  plot  32t  two  days  after  the  last  DDT  spray,  had 
significant  effects  on  the  residual  efficiencies  at  harvest*  The 
efficiency  was  95  percent  where  1  pound  was  added  and  86  where  U  ounces 
were  used. 

There  appears  to  be  no  significant  difference  in  toxicity  to 
codling  moth  of  the  15  and  25  percent  parathion  formulations.    On  em 
equal  basis  of  active  ingredient,  DDT  and  parathion  appear  equally  effec- 
tive in  preventing  worm  entrances*    In  the  prevention  of  stings  p€U?athion 
was  only  l/l5  to  l/2  as  effective  as  DDT  except  when  its  deposits  were 
excessive.    For  example,  on  July  1^  the  samples  from  3        plots  were 
entered  by  2*5  to  6.2  percent  of  the  worms  and  stung  by  1,3  to  3»3  per- 
cent.   Those  from  the  three  parathion  plots  were  entered  by  0*2  to  5»7 
percent  but  were  stung  by  21  to  3^  percent. 

One  other  acaricide,  Dow-726  at  3  pounds  per  100  gallons,  showed 
a  substantifid  initial  efficiency  against  codling  moth  but  it  lost  effec- 
tiveness more  rapidly  than  parathion.    This  material  contains  ^0  percent 
di  (4,U(-chlorophenoxy)  methsuie). 

The  results  of  most  other  laboratory- field  tests  were  in  agreement 
with  first-brood  and  final  infestation  counts.    The  addition  of  2  pounds 
DDT  (50  percent)  to  the  second  and  third  cover  sprays  of  a  split  lead 
arsenate-nicotine  bentonite  program  had  no  detectable  effect  on  larvicidal 
efficiency  after  the  fourth  cover  spray.    The  combination  of  3  pounds 
lead  arsenate  and  2  pounds  micronized  phenothiazine  was  less  efficient 
after  periods  of  weathering  than  1*5  pounds  DDT  50  and  when  both  were 
followed  by  three  second-brood  sprays  of  1*5  pounds  DDT  and  6  ounces 
HSTP,  significantly  lower  efficiencies  were  maintained  where  the  lead 
arsenate  and  phenothiazine  had  been  used  earlier.    £qual  results  were 
obtained  where  tank-mix  nicotine  bentonite  oil  formulas  were  prepared 
from  Mississippi  bentonite  and  either  a  1^  percent  dry  concentrate  or 
the  kO  percent  nicotine  sulfate.    Both  proved  superior  to  a  faxjtory- 
processed  fixed  nicotine  (Niagara  experimental  formula  R-I863). 


-  22 


The  addition  of  HSTP  had  no  influence  on  the  efficiency  of  BDT 
in  codling  moth  control*    fhe  fiarther  addition  of  Triton  B-1956  also 
was  of  no  benefit,    \lhen.  a  proprietary  deposit  'builder  (Colloidal 
Products  Z-l)  was  udded  to  BDT  and  BSTB  at  the  rate  of  k  ounces  per  100 
gallons  the  larvicidal  efficiency  was  improved  significantly,  as  was 
the  BDT  residue  at  harvest. 

The  Sow  aoaricide  &.726  at  1  pound  plus  DDT  30  at  1,3  pounds  per 
100  gallons  in  the  last  five  sprays  significantly  improved  the  efficiency 
of  weathered  deposits  after  mid'-season.    In  another  series  of  tests 
its  use  with  DI>T  at  2*3  pounds  in  two  sprays  reduced  codling  moth 
control* 

DBT  (technical)  when  processed  with  standard  lead  arsenate  at 
the  rate  of  6  ounces  per  2  pounds  in  a  Bantam  Mikropulverizer  was  as 
effective  as  ^0  percent  DDT  and  lead  arsenate,  tank-mixed.    Barly  in 
the  season  it  was  more  effective  but  later  it  compared  less  favorably. 


Jield  Testing  of  Insecticides  on  Randomized  Plots 

Small  plot  tests,  in  \idiich  first^brood  and  final  codling  moth  and 
red-banded  leaf  roller  infestation  data  were  obtained  from  picks  and 
drops*  were  arranged  in  four  series.    Information  on  the  control  of  the 
European  red  mite  and  the  two«*8potted  spider  mite  frais  obtained  by  taking 
lOO-leaf  sasiples  from  each  variety,  at  intervals  during  the  season.  The 
brush  machine  and  counting  technique  developed  by  0.  ?•  Henderson  was 
used  to  measure  the  mite  poptdations.    In  one  series,  counts  were  made 
at  harvest  of  the  San  Jose  scale  infestation  on  the  picks  and  drops. 
About  800  trees  were  used  in  full  season  tests  and  another  100  in 
shorter  tests  of  acaricides. 

Wine sap  and  Jonathan,  2  x  2~tree  plots  replicated  four  time si 
This  series  was  set  up  to  compare  the  over-all  effect  of  spray  programs 
on  all  the  important  local  apple  pests.    The  rather  complex  formulas 
used  are  given  in  Table  2  and  the  more  important  data  in  Table  3* 
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Table  2.    Spray  Fopaulas,  Winesap  imd  Jonathan  Block,  Vincennes,  Ind,  19^-7 

All  plots  were  given  a  dormant  spray  of  oil  plus  pink  and  calyx  sprays  of 
lead  arsenate  and  stilfur,  and  a  7-day  spray  of  lead  arsenate  and  Permate. 


Dates  of  Spray  Applications 

Calyx  May    7-10       2nd  cover  ...Jtme    3-^  5th  cover  ...  July  25-26 

7-day  May  ik            3rd  cover  ...June  11-12  6th  cover  ...  Aug.  11-12 

Ist  cover..  May  22-23       Uth  cover  ...June  25-27  1^^  cover  ...  Aug.  26-28 


Plot  Quantities  given  are  for  100  gallons.    (DDT  actual) 

k,  5  to  8     LA  2  Ih.,  DDT  6  oa.  •^  Karham  1  lb.  and  l/2  Ih.  in  sprays  1  and  2 
5~     DDT  0.75  lb.       sprays  3  to  7.    Karbam  2  lb,  in  spray  4. 

8  Same  as  k  except  TSPP,  2  oz.  added  to  sprays  3        ^*  3  oz.  to  5  &  6. 

5  Half  strength  tank-mix  nicotine  bentonite  (TMNB)  1/2  pt.  nic.  sul., 

k  lb.  bent.,  2  qt.  oil,  6  oz.  DDT,  0.5  oz.  B-I956  in  sprays  3  to  7. 

6  Same  as  5  except  oil  reduced  to  1  qt.  and  HSTP  U  oz.  euided  to 

sprays  3  ^  ozw  to  5  6. 

7  Seune  as  5  except  oil  reduced  to  1  qt.  and  TSP?  2  oz.  added  to 

sprays  3  ^^d      3  02.  to  5  and  6. 

9,  12  to  15. LA  2  lb.,  DDT  6  oz.  in  sprays  1  to  U.    Karbam  1.  I/2,  and  2  lb. 
17  in  sprays  1,  2  and  U. 

9  Same  as  6  after  M-th  cover. 

12  DDT  0.75  lb.  in  sprays  5  to  7     DN-111,  1.25  ITJ.  in  sprays  5  and  6. 

13  Same  as  12  except  HBTP  12  oz.  substituted  for  DN-111. 
Ik       Same  as  12  except  TBSPP    6  oz.  substituted  for  DN-111. 

15  Same  as  12  except  parathion  15^.  1  lb.  substituted  for  DN-111. 
17       Same  as  12  except  C-726,  2.5  lb.  substituted  for  DH-111. 

Miscellaneous  and  Split  schedules  (change  of  insecticides  after 
hth  cover) 

16  Split  LA     DDT.    LA  k  lb.  in  sprays  1  to  U.    Bordeaux  t>lus  oil  in 

3  and  k.    Same  as  plot  12  in  sprays  5  to  7« 

1  Standard  TMNB.  Nic.  sul.  1  pt..  Miss.  Bent,  8  lb.,  oil  2  qt. 

7  sprays. 

2  Split  LA  •^  DDT:TMNB  (Purdue  No.  2,  I9U6  schedule)  LA  3  to  U  lb.  in 

sprays  1  to  k,  DDT  1  lb.  in  2  and  3,  Bordeaux  and  oil  in  3  and 
Same  as  plot  1  in  sprays  5  to  7* 

3  Split  LA  +  DDT:NB  -f  DDT  (Illinois  I9U6  schedule)  LA  2  lb..  DDT 

6  oz.  in  sprays  1  to  U  "^  Bordeaux  and  oil  in  3  and  k.  Same 
as  plot  5  i^i  sprays  5  to  7» 

10  Heavy  Ist-brood  program.  DDT  1  lb.,  LA  2  lb.,  HETP  8  oz., 

Karbam  0.5  to  1  lb.  in  sprays  1  to  k.    Sprays  5  and  6  omitted. 
DDT  0.75  lb.  in  spray  7. 

11  Same  as  plot  10  in  sprays  1,  3»  and  7»    S|prays  2,  U,  and  6 

omitted.    DDT  I.5  lb.  +  parathion  155^,  1  lb.  in  spray  5. 
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Table  3.    Summary  of  Combined  Vlnesap  and  Jonathan  Infestation  Data. 
Vlncennes,  Indiana  -  19^7* 

Codling  Hoth  BBLRk/  San>    Average  IFamber  of 

  In-     Jose       Mites  per  100 

Plot  Worms/ Tree        1>  Ap-ples  jured     2/   Leaves 

July  7  Season    Clean  Wormy  Apples  Scale    Aog.^  Seasonz/ 


LA  ■»  DDT  in  2  sprays  followed  by: 


U    DDT  U 

357 

8U 

9.0 

2.6 

10.1 

U78 

506 

g    DDT  TEPP 

160 

«7 

7.1 

2.5 

7.6 

319 

3O8 

5    DDT  -f  HB  11 

212 

00 

1  6 

x.u 

6    DDT     NB  •^  H3TP 

118 

'^•^ 

7R 

1  70 

X  f  u 

7    DDT     NB  -f  TEPP  12 

27« 

1  6 

0  U 

ceo 

LA  +  DDT  in  k  sprays  followed  by: 

9    Same  as  plot  6  10 

lAO 

16  u 

X«  f 

7  0 

70 

crrc 

12    DDT     DH-lll  10 

213 

86 

X*  r 

13    DDT  -f  HBTP  10 

392 

1  n  J? 
xu»  0 

1  7!  0 

14    DDT  -¥  TEPP  10 

Ulg 

73 

12.7 

1.3 

11.8 

560 

U69 

15    DDT     Parathlon  10 

70 

92 

2.6 

0.6 

UO 

2U7 

17    DDT  +  C-726  10 

U65 

77 

1^.8 

1.0 

6.0 

12 

9^ 

Miscellaneous  schedules 

16    LA  1st  br.:DDT  -¥ 

DN-111  27 

205 

89 

6.6 

1.1 

0.2 

75 

223 

1    Std,  TM  NIC.  B.  58 

361 

80 

12.2 

6.2 

0.5 

91 

176 

2    Split  LA  -^  2  DDT 

TMNB  7 

539 

81 

lU*7 

0.8 

l.U 

177 

1U9 

3    Split  LA  -f  DDT:NB 

•f  DDT  10 

8U 

11.6 

1.5 

3.3 

5^ 

62 

10    LA  +  DDT  +  HBTP(5)  1 

1231 

63 

31.7 

l.U 

270 

U22 

11    LA  -f  DDT  ^  HBTP 

or  Parathlon  (U)  U5 

U72 

79 

11.3 

1.8 

0.6 

98 

U67 

1/    Red-banded  leaf  roller. 

2/    Wlnesap  apples  infested  with  scale  at  harvest. 

^    Average  of  two  100-leaf  samples  per  plot  7  to  10  days  after  each  of 
the  two  principal  acarlcide  sprays. 

J+Z    Average  of  eight  100-leaf  samples  taken  between  July  10  and  September  23. 
Both  European  red  mite  cmd  two-spotted  spider  mites  are  Included. 
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I-h©  trees  in  this  eet-oap  were  old  and.  heavllT^  psoaed  Tsut  required 
an  average  of  30  gallons  spray  material  each  per  application.  Average 
yields  ranged  from  1,500  apples  per  tree  (plot  7)  to  3»650  (plots  3  and 
11 ).    In  I9U6  the  average  rnuaber  of  wormy  apples  per  tree  was  350» 

Seasonal  conditions  in  19^7  were  soich  that  the  effectiveness  of 
first-brood  spray  progreuas  in  smcdl  plot  tests  was  masked  to  a  far 
greater  extent  than  normal  hy  the  second  and  third-brood  sprays.  7or 
example,  early  in  July  plot  10  averaged  only  one  worm  per  tree  but  its 
infestation  increased  1,231  times  by  the  end  of  the  season  while  plots 
1  €uid  11,  with  5^        ^5  first-brood  worms  per  tree,  ended  the  season 
with  only  a  6  to  10  times  increase. 

Lead  arsenate  used  in  the  first^brood  sprays  on  plot  2  apparently 
interfered  with  the  efficiency  of  the  nicotine  used  later  so  that, 
despite  the  use  of  DDT  at  1  pound  in  two  first-brood  sprays,  the  treat<- 
ment  was  less  effective  than  plot  1  which  had  permitted  11  times  as 
many  first-brood  entrances  and  was  sprayed  with  the  same  formula  there- 
after. 

In  genereds  the  continued  use  of  lead  arsenate  at  2  pounds  with 
6  ounces  DDT  in  the  third  and  fourth  covers  led  to  poorer  control  them 
where  DDT  and  various  supplements  were  started  in  the  third  (plots  9 
emd  ik  vs.  S  and  6  respectively).    Treatment  15  was  an  exception  to  this. 
It  gave  outstanding  control  because  of  the  inclusion  of  parathios^  (15 
percent)  at  1  pound  per  100  gallons  (plot  15)  in  two  of  the  seeond«.brood 
DDT  sprays. 

Leaf  roller  control  as  a  result  of  the  extensive  use  of  lead 
arsenate  was  excellent  on  all  plots  except  No.  1  vhere  the  least  amount 
was  U8ed«    Control  was  somewhat  correlated  with  the  amount  of  lead 
arsenate  used  although  parathion  (plot  I5)  seemed  to  improve  it  sli^tly. 
In  19^  nearly  20  percent  of  the  fniit  in  this  part  of  the  orchard  was 
injured  by  leaf  rollers  and  the  early  I9H7  attack  was  far  greater  than 
that  in  early  19U6. 

The  population  of  San  Jose  scale  crawlers  on  harvested  Vinesap 
apples  was  apparently  affected  more  by  the  July  25  spray  than  any  other. 
The  results  indicate  that  HSTP  and  TBPP  with  DDT  (plots  10,  I3.  ik) 
affected  this  insect  but  little,  that  parathion  (15  percent)  in  com- 
bination with  a  heavy  DDT  application  (plot  11 ),  1/2  percent  oil  with 
nicotine  bentonite  (plots  5  cmd  l},and  l/k  percent  oil  with  nicotine 
bentonite  and  TIPP  (plot  7)  gave  excellent  control  and  that  H2TP  with 
nicotine  bentonite  (plots  6  and  9)         ^ot  very  effective,    DII~111  as 
used  with  DDT  on  plots  12  and  16  also  appeared  effective.  Observations 
in  19^  smd  since  indicate  that  the  scale  outbreak  is  not  caused  directly 
by  the  use  of  DDT.    It  seems  to  have  been  caused  more  by  the  omission  of 
summer  oil  from  the  spray  program  and  from  the  use  of  Speed  Siprayers  and 
fixed  spray  booms  for  the  application  of  dormant  oils*    Also,  a  con- 
tributing factor  has  been  the  discontinuance  of  bark  removal  by  growers 
as  a  result  of  the  high  degree  of  codling  moth  control  effected  by  DDT, 
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llthovi^  the  fflite  Infestations  in  this  'block  have  been  heavy  since 
the  first  use  of  DDT  in  part  of  it  in  the  I9U7  infestations  were  too 

light  to  cause  any  visible  damage.    In  I9U6,  despite  the  application  of  a 
dorm€mt  spray  and  summer  acaricides,  the  average  infestation  on  August  12 
was  36  mites  per  leaf  (88  percent  Tetranychus  biaaculatus  (Harvey)  and  12 
percent  Paratetranychus  pilosus  (C.  &  J.)).    In  19^7  the  latter  made  up 
91  percent  of  the  population. 

The  results  in  these  tests  indicate  that  TICPP  and  HBTP  were  of 
little  value  for  controlling  mites  when  used  in  two  to  four  midseason 
sprays.    Possibly  this  was  because  the  sprays,  as  spaced  for  codling 
moth,  were  too  far  apart  for  effective  mite  control.    However,  four 
applications  of  HSTP  at  I/2  pint  per  100  gallons  (plot  lO),  with  the 
first-brood  sprays  more  closely  spaced,  did  not  prevent  an  August .build- 
up of  P.  pilosus.    7a.iT  results  were  obtained  where  l/2  pe¥8ln?*8il/with 
nicotine  bentonite  and  DDT  (plots  5»  1         3)«    5Che  best  results  from 
two  applications  of  an  acarlclde  were  obtained  with  O^J^S  at  2*3  pounds 
(plot  17)  and  parathlon  15  percent  1  pound  (plot  I5). 

Ho  injury  to  fruit  or  foliage  resulted  from  any  of  the  prograuBs 
used  in  this  series  of  tests.    On  Jonathea,  DDT  residues  exceeded  7  ppa 
at  harvest  on  plots  3  stnd  6.    On  Winesap  the  maximum  harvest  residues  of 
6.2  ppm  were  on  plot  17*    -^"2^3  ^^^^^^^^       plot  2  exceeded  the  tolerance. 

Control  of  a  Light  Codling  Moth  Infestation  on  Rome  Beauty;  Tests 
were  set  up  in  an  11  x  IS  row  block  of  mature  trees  ^ich  had  been  used 
for  several  years  for  small  plot  experiments.    The  area  was  stirrounded 
by  orchard  sprayed  by  the  grower  and  was  adjacent  to  and  contained  trees 
on  which  the  red-banded  leaf  roller  destroyed  nearly  half  of  the  fruit 
in  19^6.    Yields  since  19^3  have  averaged  between  I5  and  25  bushels  per 
tree.    The  average  number  of  worm  entrances  per  tree  in  19^^  (when  only 
20  percent  of  the  trees  were  sprayed  with  DDT)  was  1«029* 

In  19^5        19^6  lead  arsenate  or  nicotine  bentonite  treatments 
were  used  on  only  about  10  percent  of  the  trees  and  worm  entrances  per 
tree  dropped  to  jS  and  29*  respectively. 

The  19^7  tests  were  intended  to  determine  how  near  we  cotild  come 
to  annihilation  of  the  pest  %rith  DDT  in  a  minimum  number  of  sprays. 
Three  DDT~lead  arsenate  programs  were  used  on  plots  containing  about  one 
acre  each  and  set  up  in  duplicate.    The  results  in  codling  moth  euid  leaf 
roller  control  are  given  in  Table 


> 
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Table  U.    Control  of  a  Ll^t  Codling  Moth  Infestation  and  the  Red-Banded  Leaf 
Roller  with  Lead  Arsenate-DDT  Programs.    Vincennes,  Ind,  -  19^7* 


Plot 

Materials  per  100  Gallons  in 
yirst-Brood  Cover  Spray si/ 

Worms 
per  Tree 

Codlin^r  Moth 
Wormy  Stung 

Red-Banded 
Leaf  Roller 

Ntimber 

% 

A 

Lead  arsenate  2  Ih.      DDT  50^. 
0.75  1^«  sprays) 

hi 

o.g 

0.7 

B 

Lead  arsenate  2  Ih.      DDT  50$^, 
3^0  Ih.  (2  sprays) 

21 

0.5 

1.3 

KG 

c 

Lead  arsenate  2  lb.      DDT  50^, 
3.0  lb.  {k  sprays) 

g 

0.2 

0.2 

i.U 

▲BC 

With  ferric  dimethyl  dithiocar- 
bamate  (Karbam) 

26 

0.5 

O.g 

3.1 

ABC 

With  weak  bordeanx  and  oil  l/2^ 

21 

0.1+ 

1*0 

0.7 

On  August  13  all  plots  were  sprayed  alike  with  one  second-brood 
application  of  DDT  50  percsnt,  1  pound.    On  one-half  of  each  plot 
the  first-brood  sprays  included  Karbam  at  I/2  pound  per  100  galloni 
as  a  lead  arsenate  safener.    On  the  other  half  a  l/2:lil00  Bordeanx 
mixture  plus  oil  was  used. 


The  I'^f  yields  %fere  very  uniform  and  averaged  l4',300  apples  per 
tree.    At  the  end  of  first-brood  attack  only  one  worm  entrance  was  fotmd 
in  on- the- tree  examinations  of  stratified  samples  totedling  10,000  apples. 
The  final  counts  showed  that  the  A  program  permitted  an  increase  in  the 
infestation  above  19^6,  B  about  held  its  own  and  C  reduced  the  probable 
carry-over  to  lees  than  one  third  of  the  IShS^kj  level.    It  is  important 
to  note  that  the  A  program  in  this  set-up  was  considerably  weaker  than 
that  used  on  plot  10,  Table  3»  vAiere  a  source  of  reinfestation  resulted 
in  complete  failtire. 

The  B  program  with  only  two  first-brood  sprays  was  divided,  alternate 
rows  receiving  the  sprays  at  the  time  of  the  first  and  third  covers,  and 
the  others  at  the  time  of  the  second  and  fourth.    The  latter  timing  was 
almost  twice  as  effective  as  the  former.    Although  Karbam  or  Bordeaux  and 
oil  (third  and  fourth  sprays)  were  equally  effective  as  lead  arsenate-DDT 
supplements  from  the  standpoint  of  codling  moth  control,  there  was  a 
highly  significant  difference  in  the  control  of  leaf  rollers.    As  will 
be  shown  later,  red-banded  leaf  roller  control  depended  largely  upon  the 
amount  of  lead  arsenate  residue  remaining  on  the  foliage  near  the  end  of 
the  season,  two  months  or  more  after  the  last  lead  arsenate  spray.  The 
use  of  oil  with  lead  arsenate  strengthened  these  deposits  but  the  use  of 
four  lead  arsenate  sprays,  as  on  A  and  C,  gave  better  control  than  the 
two  used  on  B.    All  plots  had  also  been  sprayed  with  lead  arsenate  in  the 
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pink,  calyx  €md  seven^day  periods.    The  use  of  four  times  as  much  DBT 
on  C  as  on  A  in  the  first-brood  period  had  no  effect  on  the  final  leaf 
roller  infestation. 

In  I9U6  this  part  of  the  orchard  had  infestations  of  T,  'bimaculatus 
which  averaged  mo  re  than  50  P®'^  leaf  on  August  5  aad  ranged  up  to  1^2  on 
one  plot.    P.  pilosus  ranged  up  to  20  per  leaf  on  the  same  date. 

The  average  mite  infestations  (90  percent  P.  pilosus)  on  July  1^ 
were  as  follows: 


Plot 

Treatment 

Mites  per 
100  Leaves 

A-k 

sprays 

LA-DST-Karbam 

LA-DDT-Bdx.-oil  (in  2  sprays) 

Ulg 
130 

B  -  2 

sprays 

LAr-DDT-Karbam  (sprays  1  and  3) 
IiA-DDT-Karb€UB  (sprays  2  and  k) 
LA-DDT-Bdx.-oil  (in  third) 
LA-DDT-Bdx.-oil  (in  fourth) 

5^3 
6lg 

C  -  U 

sprays 

LA-DDT-Earbaa 
LA-DDT-oil  (in  2  sprays) 

30 

Since  the  infestation  was  predominantly  European  red  mite  it  was 
very  susceptible  to  the  I/2  percent  oil  used  with  the  lead  arsenate-DDT- 
bordeaux  mixtures,  but  its  use  in  the  fourth  cover  had  a  greater  effect 
than  in  the  third  and  its  use  with  1»5  pounds  DDT  was  more  effective 
than  with  only  six  ounces. 

In  19^7        infestations  were  observed  closely^  After  they  in- 
creased to  ^  or  more  per  leaf,  the  first  of  two  applications  of  k  acari«a 
cides  was  applied  to  double  rows  across  the  plots  so  that  each  first- 
brood  program  would  be  equally  represented  in  each  acaricide  test.  The 
first  spray  was  applied  July  2S.    DDT  %ras  combined  with  the  second  aeari- 
cide  spray  on  August  13*    On  Aagust  2,  3*       and  5  maximum  tesiperatures 
ranged  from  IO3  to  10l^°P.    They  reached  97^  on  August  I3  and  ranged  from 
9^  to  9^  between  August  16  and  23.    The  results  are  given  in  Table  5» 
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T&ble  5.    Results  of  1.3-Acre  Tests  of  k  Acaricides  on  Mature 
Boae  Beauty  Trees.    Yincennes,  Indiana  -  19^7* 


naxeriaJLB  per  xuu  vellxous 
and 

Dates  of  Application 

Ho.  Mites 

pep  x\J\J 
Leaves 
July  28i/ 

Percent  Change  in  IFuBbers  of 
Mites  from  the  July  28  counts 

7/31 

8/8 

8/15 

8/27 

9/8  10/1 

HBTP,  12  fl.  oz.  on  7/2S 

B  fl.  02.  -f  DDT  on  g/l3 

575 

-99 

-88 

-97 

-96 

•fi^l  -68 

DN-111,  1.25  lb.  on  7/28 

0.75  lb.  *  DDT  on  g/l3 

635 

-90 

-98 

-98 

+83  -1 

Parathion,  O.I5  lb.  on  7/2S 

0.09  lb.  -f  DDT  on  S/I3 

825 

-100 

-98 

-99 

-98 

-9  -31 

C-726.  2.5  lb.  on  7/28 

1.25  lb.      DDT  on  8/13 

^23 

-99 

-99 

-99 

-99 

-82  -3^ 

1/    Saniples  consisted  of  16O  leaves  from  16  trees  per  treatment  except 
on  Mgust  8  when  eight  lOO-leaf  samples  vere  taken  from  32  trees 
per  treatment. 


Although  all  acaricides  gave  excellent  results,  parathion  emd, 
particularly,  0-7 26  had  the  longest  residual  effect.    The  mite  infesta- 
tions on  a  lead  arsenate  plot  which  was  set  up  on  five  randomised 
single-tree  replicates  in  this  area  was  276  on  August  I5*  ^0  on  August 
27  and  872  on  September  8. 

Despite  the  high  temperatures  no  injury  resulted  from  the  use  of 
the  acaricides  although  some  copper  injury  occurred  \Aere  bordeaux  had 
been  used  earlier.    This  appeared  a  little  more  severe  in  the  parathion 
vhan  the  other  plots.    There  was  no  significant  difference  in  the  per- 
formance of  the  acaricides  where  applied  over  old  lead  arsenate-DDT- 
hordeaux  residues  as  compared  to  residues  of  lead  arsenate-DDT  and 
Ear ham. 


Small-Plot  Tests  on  Golden  Delicious 

The  results  of  tests  of  various  spray  programs  arranged  on  three- 
tree  plots  each  replicated  three  times  are  given  in  Table  6.  Infestation 
data  were  obtained  by  making  separate  on-the-tree  and  drop  counts  using 
approximately  2,100  apples  per  treatment.    The  block  was  uniformly 
sprayed  with  lead  arsenate  and  suLfur  in  the  calyx  and  seven-day  sprays. 
In  19^6  it  had  a  moderate  codling  moth  infestation  and  the  red-"banded 
leaf  roller  damaged  17  percent  of  the  crop. 
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Table  6.    Infestation  Data.    Golden  Delicious.    Vincennes,  Indiana  -  19^7 


Codling  Moth 


BBLR   Ay.  Ho.  Mites 


Plot 

On- the 
Worms 

-tree 
Stings 

Drops 
Vorms 

Inj,    J\ily.  Aa^:.;5ept. 
Apples    15BM  2-SM 

Sprays  1  to  4 

Sprays  5  to  7 

25 

LA 

TMNB 

9-3 

6.5 

80 

0.5 

77 

782 

26 

LA  DDT 

NB-DDT-oil-TEPP 
("5  oa. ) 

1.1 

1.6 

a 

o.u 

120 

109 

27 

LA-DDT 

DDT  9  DM-lll 

(1.25  •) 

0.7 

0.6 

27 

0.8 

55 

3« 

28 

LA-Pheno* 
Sprays  1  &  2 

DDT  +  HSTP  (6  o«.) 
Sprays  3  to  7 

3.1 

39 

1-1 

210 

nicotine  4  oil 

JmO 

0.8 

14 

30 

LA 

Black  Leaf  dry  con- 
centrate  1^5» 
"bentonite  *  oil 

.  2.7 

3.7 

'♦3 

1.1 

36 

97 

31 

LA 

Std.  TM  Kic.  'bent, 
■f  oil 

3.9 

ks 

U6 

86 

l^63 

32 

LA-DDT 

DDOi/ 

1.1 

)i  rt 

*f.2 

19 

0*7 

295 

1200 

33 

LA-DDT 

DDT  •^  HT  U  to  6  oz. 

1.1 

1.1 

199 

23 

3^ 

LA-DDT 

Ho.  33+Colloidal  Z-1  0.6 

1.9 

20 

^75 

^3 

35 

LA-DDT 

Ho.  33  B-1956 

0.3 

3.0 

19 

0.8 

337 

76 

36 

LA-DDT 

DDT  +  C-726,  1  lis. 

0.2 

1.7 

11 

0.8 

56 

hi 

37 

LA-DDT   1  spray.    Parathion  l^ft 

0.8 

7.2 

1 

0 

1 

27 

1/    Pour,  8,  and  16  ounces  of  15  percent  parathion  were  applied  to  the 

three  replicates  in  this  plot  on  August  26,  two  days  after  the  seventh 
cover  spray  to  check  a  severe  outbreak  of  mites. 
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The  extra  deposits  of  DBT  on  plot  3^  resnlted  in  serious  mite 
increases  sifter  the  final  spray.    The  red  mite  infestation  reached  192S 
per  100  leaves  on  this  plot  SeptemT)er  17  compared  to  92^  on  plot  35  and 
less  than  300  on  all  others.    On  August  25  the  T.  "bimaculatus  population 
on  two  replicates  of  plot  32  avereiged  33  per  leaf,    ipplications  of  k 
and  S  ounces  15  percent  parathion  on  Ao^st  26  reduced  these  infesta- 
tions 98>.5  and  100  percent,  respectively,  by  August  29.    A  month  after 
the  fined  spray  BDT  residues  on  all  DBT  plots  except  28  exceeded  7  x^pm 
and  ranged  up  to  12*2  ^ppm  on  plot  3^.    AsgO^  residues  exceeded  the 
tolerance  on  plots  25 »  26,  27  and  28,  ranging  up  to  10.6  ppm  on  plot  25. 

Although  considerable  russet  developed  in  the  stem  and  calyx  ends 
of  all  apples,  the  u»e  of  lead  arsenate  in  the  cover  sprays  seriously 
increased  russet  despite  the  use  of  Earbam  as  a  safener.    Bow  C-726  at 
3  pounds  per  100  gallons  in  three  sprays  caused  very  severe  russet;  at 
1  pound  in  five  sprays  the  injury  was  less  severe.    It  caused  no  russet 
on  red  varieties.    Parathion  (37)  a^id  the  lead  arsenate>-phenothiazine 
treatment  (28)  left  the  best  finish  on  this  variety. 


Control  of  Red-Banded  Leaf  Boiler  with  Lead  Arsenate 

Tests  were  set  up  in  19^7  ia  a  Home  Beauty  block  ^ere  63  percent 
of  the  19^6  crop  had  been  injured  by  red-banded  leaf  roller  larvae  and 
where  a  tremendous  carry-over  was  present.    They  were  arrejiged  to 
ascertain  the  amount  of  lead  arsenate  required  and  the  time  it  should  be 
applied  to  check  a  heavy  infestation. 

Sach  treatment  was  applied  to  three  3  ^  3-^^36  replicates  (one 
acre)  with  the  exception  of  treatments  5  and  3^.    !l^ese  were  applied 
to  6  and  3  trees  per  replicate,  respectively.    The  trees  were  making 
a  vigorous  growth  and  produced  an  average  of  approximately  ^800  apples 
per  tree.    Sprays  were  applied  from  tower  and  ground,  inside  and  out. 
Bata  representing  all  drops  and  picks  from  nine  trees  per  treatment 
are  given  in  Table  7« 
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Table  7,    Control  of  the  Red-Banded  Leaf  Holler  with  Lead  Arsenate. 

Vlncennes,  Indiana  -  19^7 


Pounds  Lead  Arsenate  (L)  and  DDT        (D)  Per 
100  Gallons.    Spray  Ntunbere  and  Datesl/ 

Percent  Injury.^/ 
By  Leaf  Roller 

Plot 

Pinjc 

k/2S 

2 

5/27 

3 

6/6 

6/17 

5 

7/3 

Apples 
Season 

1 

L-3 

L-U 

L-4 

D-1.5 

D-1.5 

2.2 

2 

L-3 

D-3/U.L-*2 

D-3/^»L-2 

D-.I.5 

Dul,5 

3.^ 

3 

0 

MC3UUO  as 

Plot  2  after  Pink 

5.2 

k 

0 

D-3/l^.L-2 

D-3/lf,L-2 

D-3/1+.L-.2 

D-3/H,L-2 

2.3 

5 

1^3 

D-.1.5 

Dul.5 

Dul.5 

D-1.5 

5A 

Same  as 

Plot  5  except  spray  5 

D-.3/U,L-^ 

2.U 

6 

0 

D-1,L-1 

D-1,L-1 

Dul,L-l 

D-l.L-1 

3.2 

7 

Adjacent  area  sprayed  "by  grower  with  Speed  Sprayer 

6.6 

using  plot  h  foroola  hut  with  1  extra  spray  inserted. 


1/     All  plots  were  sprayed  alike  %d.th  L-.3  in  the  calyx  and  first-cover 
spray  on  May  7  ^^'^  17  and  with  D-1  on  August  2S. 

2/     The  plots  averaged  1.2  percent  wormy  from  codling  moth. 


Poorest  results  were  obtained  on  plot  5  where  lead  arsenate  was 
used  only  in  the  pink,  calyx  and  first  cover  sprays  and  DDT  thereafter. 
Differences  between  other  treatments  were  small.    The  use  of  a  Sipeed 
Sprayer  by  the  grower  gave  poorer  results  than  the  conventional  equip* 
ment  used  to  spray  the  plots,  primarily  because  of  insi^fficient  coverage 
of  the  lower  side  of  leaves  inside  the  trees. 

On  May  27  immediately  before  the  second  cover  spray  the  average 
worm  population  on  the  foliage  was  30  per  1,000  leaves  %diere  lead 
arsenate  was  used  in  the  pink  spray  and  3^  %^ere  it  was  not.    By  June  2 
these  numbers  had  declined  to  10  on  plot  1,  13  on  plot  5»  20  to  23  on 
plots  2,  3,  and  h  and  2S  on  plot  6.    By  late  August  severe  ragging  of 
foliage  had  developed  on  plot  5  with  only  moderate  amoxmts  elseifhere. 
Slxaminations  of  I50  leaves  on  10  growing  points  (chiefly  terminals)  on 
each  of  10  trees  per  plot  on  September  19-20,  11  weeks  after  lead  arsenate 
was  last  used,  yielded  12  larvae  per  1,000  leaves  on  plot  k  and  93  on 
plot  5*    ^  distinct  difference  in  size  of  larvae  was  evident.  All 
instars  were  present  on  plot  5  ^^t  the  larvae  found  on  plot  h  averaged 
only  3/16  inch  in  length  and  none  larger  than  3/^  inch  was  found. 


-  33  - 


Biological  O'bseryationB  on  the  Red-Banded  Leaf  Roller 

This  pest  vas  fotmd  to  be  present  in  practically  all  of  27  orchards 
examined  from  northern  Indiana  to  west  central  Tennessee,    It  %ra8  slij^tly 
more  abundant  where  D])T  was  used  althoti^  all  except  one  grower  retained 
lead  arsenate  with  DDT  in  some  or  all  first-brood  sprays.    The  excepted 
orchard  at  Paducah,  Ky. ,  received  a  straight  DDT  program  after  a  lead 
arsenate  calyx.    By  mid-iugust  two  generations  of  leaf  rollers  had 
damaged  30  percent  of  the  crop.    The  final  infestation  after  a  heavy 
third-brood  attack  was  not  ascertained  but  the  loss  exceeded  that 
experienced  with  a  similar  program  at  Vincennes  in  19^6, 

At  Vincennes  red-banded  leaf  roller  adults  began  emerging  March 
21.    The  first  eggs  were  laid  April  5  and  these  hatched  April  28.  The 
23  day  incubation  period  continued  into  the  latter  part  of  April  but 
in  May  it  shortened  to  I6  days  for  eggs  laid  April  30-    Most  eggs  were 
deposited  on  the  lower  or  vertical  surfaces  of  scaffold  limbs.    TTp  to 
^  egg  masses  were  found  on  individual  trees.    They  contained  from  20 
to  nearly  200  eggs  each.    The  larger  masses  in  certain  instances  were 
made  up  of  eggs  of  two  ages.    The  peak  of  hatch  occurred  during  full 
bloom  between  May  U  and  6,  inclusive,  during  %*hich  time  39  percent  of 
the  masses  hatched.    All  masses  that  could  be  foundhatched  prior  to 
May  19. 

Female  moths  held  under  controlled  conditions  deposited  from  U2 
to  355  eggs  each  in  from  1  to  9  masses.    The  average  deposition  per 
female  was  15^*    At  B^^l,  the  incubation  period  was  seven  days  compared 
to  five  for  codling  moth. 

Urst-brood  adults  began  emerging  June  11  and  second-brood  by 
mid-Aogust.    As  in  19^  larvae  were  active  until  the  November  freezes 
and  some  fourth  brood  hatch  could  have  occurred  by  mid-October,  three 
weeks  before  harvest  was  completed. 


Special  Tests  with  Acaricides 

The  rather  low  mite  infestations  in  most  parts  of  the  principal 
experimental  orchard  where  DDT  was  used  commercially  on  S  acres  in 
\oikk  and  up  to  the  full  265  acres  each  year  since  suggests  that  a 
predator  complex  may  be  developing  which  can  control  mites  despite 
the  use  of  DDT,    This  of  course  requires  further  study. 

The  low  infestation  on  the  principal  series  of  plots  made  it 
necessary  to  set  up  special  tests  in  midseason  where  heavy  outbreaks 
were  threatened.    Some  3U  plots  were  arranged  in  two  orchards,  one  in 
which  P.  pilosus  was  predominant  and  one  in  which  T.  bimaculatus  ims 
most  abundant.    First-brood  lead  arsenate-DDT  spray  programs  were  used 
in  both  orchards. 

In  all  instances  the  initial  infestation  on  each  plot  was  determined 
Immediately  before  the  first  application  and  at  intervals  thereafter.  Some 
of  the  more  important  results  %i^ich  Illustrate  the  comparative  performance 
of  the  newer  acaricides  against  the  European  red  mite  are  given  in  Table  S. 


Table  g.    Coinparative  Effectiveness  of  Several  Miticides  Against  the 
Buropeem  Red  Mite  on  Ben  Davis,    Yincennest  Indiana  -  19^7 


Ko»  Mites     Percentage  Oh&nge  In 
Spray  Materials  -  per  100       Number  of  Mites  from 

Plot       1  l"b»  50^  DDT  per  Leaves  on       the  July  18  CoTints 


100  Gallons  Flue J 

Till  w  T 

wuiy  lo 

July 
21 

tiuiy 

29 

Aug. 

1 

Aug. 
27 

Sprays  applied  July  IS  and  29 

1 

W  A      9m4  4*4  ^4 

XiO  IQXbXvXU.8 

o 
d 

—  f 

-6p 

— wC 

J 

Parjithion.  0-1^  lb- 

1.70U 

-99 

-99 

-100 

-98 

Parathion,  0»30  lb« 

DcSH 

-98 

—100 

-100 

-93 

s 

Dow  C-.?!**-*  1  qt. 

719 

-87 

+09 

-92 

-6 

9 

Dow  0-726,  1.5  lb* 

6OU 

-99 

-85 

-100 

-80 

10 

Dow  0-726.  3.0  Ibo 

660 

-99 

-97 

-100 

-97 

12 

HBTP,  6  fl.  oz« 

592 

■Ml 

■^315 

-89 

-73 

13 

HITP,  12  fl.  oz. 

576 

+57 

+203 

-99 

-92 

15 

TSPP,  3  fl,  @Se 

896 

-59 

+116 

-93 

-32 

l6 

TIPP,   6  fl«  02. 

56U 

-Ml  6 

-92 

-13 

5 

Sprays  applied  July  18  only 
Parathion,  0»15  lb. 

1,U08 

-99 

-100 

-100 

-99 

6 

Parathion,  O.3O  lb. 

I.30U 

-99 

-100 

-99 

-88 

7 

Parathion,  O.3O  lb.  -f  oil  1  qt. 

1,1^96 

-98 

-96 

-95 

-63 

11 

Dow  a-726.  3  lb.  -f  oil  1  qt. 

1,0U0 

-97 

-98 

-100 

-S7 

HBTP,  12  fl.  02.      oil  1  qt. 

51*8 

-99 

-58 

-50 

•fl08 

17 

TBPP,  6  fl.  02.      oil  1  qt. 

520 

-99 

-UO 

-M2 

•^37 

Dusts  applied  Jxily  18  and  29 
No  DDT  included 

Untreated 

776 

^^3 

-^93 

■MU8 

-30 

TSPP-l^  on  walnut  shell  flour 

6Uif 

-39 

-31 

-100 

-63 

HSTP.2^  on  walnut  shell  floxir 

1,60^ 

-91 

-80 

-99 

-91 

Parathion,  Vfa 

800 

-95 

•MU2 

-97 

-62 
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On  plot  1  ^ere  DDT  alone  was  used  a  substantial  increase  in  red 
mites  occurred  during  the  period  covered  "by  the  experiment.  DN-111 
did  not  result  in  an  immediate  decrease  but  before  the  second  spray 
the  population  was  reduced  6^  percent.    Control,  however,  was  unsatis- 
factory.   The  parathion  at  two  dilutions  gave  nearly  perfect  control 
and  showed  a  very  substantial  residual  effect.    The  C-71^  was  relatively 
ineffective  %^ile  the  C-726  in  these  tests  proved  inferior  to  parathion. 
The  H2TP  and  TSPP  showed  practically  no  residual  effect  hence  the  heavy 
egg  population  resulted  in  more  mites  being  present  before  the  second 
spray  than  the  first,  however,  by  timing  the  second  spray  closely,  11 
days  after  the  first,  good  commercial  control  was  obtained  but  not  much 
better  than  with  DN-111.    In  this  experiment  the  lower  concentrations 
of  each  material  gave  practically  as  good  results  as  twice  that  quantity. 
Single  applications  of  parathion  (plots  ^  and  6)  gave  as  good  restilts  as 
two  applications.    !aie  addition  of  l/h  percent  oil  did  not  improve  peura- 
thion  or  C-726  but  did  aid  HBTP  and  TEPP.    However,  this  effect  here  may 
have  resulted  from  the  enhanced  acaricidal  properties  of  oil  when  used 
with  DDT,  as  has  been  reported  in  previous  years. 

Two  dust  applications  were  made  on  some  of  the  plots  shown  in 
Table  S.    Since  no  DDT  was  included  with  the  dusts,  DDT  residues  were 
lower  than  on  the  sprayed  plots  and  the  rate  of  increase  of  the  mites 
may  have  been  retarded  in  part  "by  greater  predatory  activity.  However, 
the  infestations  on  the  untreated  plot  indicate  that  the  materials  had 
a  suhstsmtial  residual  as  well  as  immediate  toxicity.    The  HSTP  and 
TBPP  dusts  were  prepared  immediately  before  use  in  a  self  mixing  duster. 
The  diluent  was  walnut  shell  flour  and  the  toxicant  per  tree  eunounted  to 
less  than  1/3  that  used  on  the  spray  plots.    The  1  percent  parathion 
dust  in  these  tests  was  less  effective  than  the  freshly  msuie  TSPP  and 
HBTP  dusts. 

The  results  of  certain  tests  against  T.  himaculatus  are  given  in 
Tahle  9>    The  infestation  on  these  Golden  Delicious  trees  was  rapidly 
increasing  at  the  time  of  the  first  application. 


Tatle  9,    Comparative  Bffectiveneiss  of  Certain  New  Acaricides  Against  the 

Two-Spotted  Spider  Mite  on  Golden  Delicious.  Vincennes,  Ind,  19^7 


Percentage  Change  in 
NiunTDer  of  Mites  from 
Materials  per  100  Gallons  Mites  per  the  Aug,  1?  Counts 


Plus  DDT  505^,  1  Ih.l/ 

100  Leaves 
Aug.  h     Aug.  12 

Aug, 

Ik 

Aug. 

25 

Aug. 

29 

Sept, 
17 

DDT  alone 

1,30^ 

6.5^ 

-50 

-29 

-92 

-100 

DN-111.  1  lb. 

1.56s 

if.  92s 

-90 

-99 

-99 

-100 

Dow  C-7ll^,  1  qt. 

932 

3,  SOS 

-96 

-52 

-99 

-100 

Dow  C-726,  2  IT). 

5.120 

-97 

-100 

-100 

Parathlon.  25^.  O.75  It. 

3.72s 

5.996 

-95 

-99 

-100 

-100 

Parathion,  155^.  1.25 

^,320 

7.  SOS 

-99 

-100 

-100 

-100 

EETP  (Victor),  10  fl,  oz. 

k,QkS 

5.536 

-100 

-63 

-99 

-100 

III-U2OO  (DuPont).  1  pt. 

2.256 

-71 

-6s 

-99 

-99 

l/    Sprays  were  applied  August  12  and  26. 


Sprays  were  applied  from  tower  and  grotmd  at  6OO  potinds  pressure. 
Because  of  the  wehhing  sptm  hy  this  species  of  mite,  especially  after  a 
heavy  infestation  develops,  many  mites  were  washed  off  with  their  wehh- 
ing  hy  the  force  of  the  sprays.    Another  reason  for  the  decline  on  the 
DDT  plot  was  the  heavy  damage  hy  the  mites  hetween  August  12  and  25. 
which  resulted  in  a  short  food  supply  and  forced  early  hibernation. 
However,  the  August  25  population  on  the  DDT  plot  was  still  ^,656  mites 
per  100  leaves  and  on  the  HBTP  plot  2,0^8  per  100  leaves  compared  to  3k 
«uad  65  respectively  on  the  DN-111  and  parathion  (25  percent)  plots, 

Parathion  at  approximately  0.19  pound  per  100  gallons  was  out- 
standing in  these  tests.    IN-U2OO,  an  organic  sulfide,  was  less  effec- 
tive than  HBTP.    As  reported  in  19^,  DH-lll  is  much  more  effective 
against  this  species  than  against  P,  pilosus. 

Toxicity  of  New  Materials  to  Spraymen 

Hexaethyl  tetraphosphate  and  tetraethyl  pyrophosphate  sprays,  ^Aien 
they  come  in  contact  with  the  eyes,  have  caused  a  serious  contraction  of 
the  pupils  which  has  greatly  reduced  vision  under  artificial  li^t.  The 
effect  may  persist  for  several  days.  Some  workers  have  noted  an  interference 
with  breathing.  The  parathion,  as  a  wettahle  powder,  has  had  no  adverse 
effect  on  OTir  spraymen. 
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Results  of  Orchard  Sarveys 

Surveys  at  monthly  Intervals  from  June  to  September ,  Inclusive, 
were  made  to  determine  the  mite  infestations  on  three  varieties  per 
orchard  in  27  orchards  distributed  from  the  Michigan  line  to  west 
centred.  Tennessee. 

A.8  in  19H6  T.  bimaculatus  or  a  closely  related  new  species  was 
found  in  all  orchards.    The  new  species  was  present  in  at  least  I5. 
It  was  identified  by  B.  A.  McGregor  and  was  reported  by  him  to  be  more 
nearly  like  T,  schoenei  than  T.  bimaculatue .    Infestations  of  the  two- 
spotted  mite  ranged  up  to  IO5  per  leaf  at  both  the  northern  and  southern 
limits  of  the  area  surveyed.    Likewise  P,  -pilosus  ranged  up  to  100  per 
leaf  in  one  west  central  Indiana  orchard  (in  July),  57  a*  Vincennes 
(in  July),  33  at  Henderson,  Ky.  (in  June),  35  at  Pol ton,  Ky,  (in  August), 
and  37  at  Jackson,  Tenn.  (in  July).    P.  pilosus  was  found  in  all  except 
two  orchards  and  appeared  during  19^7  in  fi'^e  western  Kentucky,  eastern 
Illinois,  and  southwestern  Indiana  orchards  where  it  was  not  found  in 
19I16.    HETP  was  used  by  one- third  of  the  growers  to  check  mites.  Others 
relied  on  DN-111,  oil,  or  rotenone  sprays. 

Throughout  the  range  of  territory  covered,  mite  infestations  of 
all  species  of  mites  averaged  much  higher  in  DDT  than  non-DDT  sprayed 
orchards. 


BELTS7ILLB,  HAfiTLAIlD 
E,  H.  Siegler,  In  Charge 


Laboratory  Experiments  with  Insecticides  for  Codling  Moth 

The  number  of  synthetic  organic  compoxmds  tested  under  laboratory 
conditions  by  means  of  the  apple-plug  method  was  limited  by  the  scarcity 
of  codling  moth  stock.    Of  the  compounds  tested,  none  was  promising  with 
the  exception  of  parathion.    Benzene  hexachloride  (gaxama  isomer  12  per- 
cent) U^lOO  was  again  found  very  much  less  toxic  than  DDT  3/^100.  An 
emulsion  containing  kO  percent  of  chlordane  at  doeciges  of  2«ol00  and 
^-100  was  highly  ineffective. 


Laboratory  Investigations  of  Miticides 

The  outstanding  compound  tested  against  the  two-spotted  mite, 
Tetranychus  bimaculatus  (Harvey),  on  lima  beans  under  greenhouse  con- 
ditions was  parathion.    This  compound  was  sprayed  on  plants  at  a  dosage 
of  O.U  pound  in  100  gallons  of  20  percent  ethanol  solution.  Under 
conditions  of  very  heavy  mite  abundance,  the  sprayed  plants  were  well 
protected  for  about  two  weeks  except  on  the  new  growth  that  developed 
during  the  period. 


In  a  residual  test  against  the  two- spotted  raite  under  greenhouse 
conditions,  a  mixtxire  of  parathion  and  DDT  extended  plant  protection 
for  a  few  days  heyond  that  obtained  with  parathion  alone. 


Laboratory  Investigations  of  Aphl die ides 

Pgirathion  was  highly  effective  in  laboratory  tests  against  the 
cahhage  aphid,  Brevicoryne  hrassicae  (L.),  as  evaluated  "by  means  of 
the  leaf-disk  technique.    During  a  period  of  over  10  weeks  a  mixture 
of  parathion,  at  the  rate  of  1  part  to  UO.OOO  parts  of  a  water  solution 
of  Draft  (1-10,000),  was  tested  from  time  to  time,    Sach  test  resulted 
in  practically  complete  kill  of  the  aphid.    It  is  apparent  from  these 
results  that  parathion  is  very  stable  in  water  containing  a  very  small 
amount  of  Dreft  as  a  wetting  agent. 


POUGHKMPSIE,  NEW  YORK 

D.  W,  Hamilton,  Bureau  of  Entomology  and  Plant  Qtiarantine, 
Agriculttiral  Research  Administration,  U.  S.  Department  of 
Agriculture,  and  J.  L.  Brann,  Jr.,  New  York  Agricultural 
Experiment  Station. 

These  investigations  were  carried  on  jointly  "by  the  TJ.  S.  Bureau 
of  Entomology  and  Plant  Quarantine  and  the  New  York  State  Agri- 
cultural Experiment  Station  at  the  Hudson  Valley  Jruit  Investiga- 
tions Laboratory,  Poughkeepsie,  N.  Y. 

Except  for  a  few  instances  codling  moth  injury  in  19^7  iii 
Hudson  River  Valley  was  of  minor  importance  in  commercial  orchards. 
Injury  where  adequate  control  was  not  obtained  could  be  traced  to 
poor  timing,  stretching  of  intervals  between  application,  or  the  dis- 
continuance of  protective  sprays  too  early  in  the  season.  Pupation 
was  first  observed  May  2  and  adults  were  first  taken  in  the  bait 
traps  May  25  with  peak  first  brood  captures  occurring  between  June  6 
and  12.    Entries  in  the  fruit  were  first  found  June  12  which  is  several 
days  later  than  the  average  for  this  locality.    First  brood  moths  began 
emerging  under  insectary  conditions  July  23 »  whereas  emergence  under 
similar  conditions  has  occurred  as  early  as  July  U„    Weather  conditions 
throughout  August  were  ideal  for  first  brood  moth  activity  and  second 
brood  larval  entries  but  in  commercial  plantings  codling  moth  injury 
was  comparatively  light.    Pealc  of  the  injury  occurring  took  place 
between  Augast  1^  and  2S,  a  week  or  so  later  than  average.  Carry-over 
of  larvae  into  19^S  continues  to  be  light. 
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Held  Testa  of  Insecticides 

Spray  Sxperiments  -  Trapani  Orchard,  Latintown,  "S*  Y, 

Mcintosh  Block:    Heven  plots  on  large  single  trees  replicated 
fire  times  were  located  in  this  block*    Sprays  compared  consisted  of 
varying  concentrations  of  50  percent  wettable  DDT,  5O  percent  wettatle 
DDT  at  delayed  intervals,  cominercial  eorulsi'ble  sprays  containing  25 
percent  DDT,  lead  arsenate  and  I5  percent  powdered  parathion.  One 
plot  received  no  insecticides  during  the  season. 

The  precodling  moth  treatment  of  this  "block  applied  primarily 
for  the  control  of  scah,  %^ich  was  severe  in  this  orchard,  was  as 
follows.    Materials  are  for  100  gallons. 

May    2  . . . .  Dust  -  micronized  culfur 

May    6  ....  Spray  -  micronized  sulfur  S  pounds 

May  13  ....  Spray  -  Puratized  1  pint 

May  23  ••••  (Calyx)  Spray  -  Puratized  1  pint  and  lead  arsenate 

3  pounds 

May  30  ••••  (Ourculio)  Spray  -  lead  arsenate  3  pounds,  lime 

3  pounds,  and  micronized  sulfur 
8  pounds. 

The  following  fungicides  were  included  with  the  insecticides 
applied  in  the  cover  sprays  and  were  applied  alone  to  plot  1.  i^ounts 
are  for  100  gallons. 

?iret  cover  Micronized  sulfrir  g  pounds 

Second  cover  •   Micronized  sulfxir  6  pounds 

Third  and  Fourth  covers    2,3-<iichloro-l,  U-naphthoquinone  (Phygon) 

1/2  pound  and  micronized  sulfur  3  pounds. 


Except  for  plot  3t  five  cover  sprays  were  applied  during  the  season, 
four  during  first  "brood  activity  and  one  during  second  "brood  activity. 
Control  would  have  "been  improved  in  most  instances  had  a  sixth  cover 
"been  applied  ahout  10  days  after  the  fifth,  as  the  peak  of  second  "brood 
activity  occurred  at  a  relatively  late  date  in  August  and  codling  moth 
populations  in  this  orchard  were  heavier  than  those  in  the  average  com- 
mercial orchard.    Dates  of  applications  for  the  cover  sprays  on  all 
plots  except  num"ber  3  were  June  Ig,  23 »  July  2,  lU,  and  August  12. 
Cover  sprays  were  applied  to  plot  3/  ^"OJO-e  12,  26,  July  lU,  and  August 
12. 

Results  o'btained  are  presented  in  the  infestation  records  in 
Tahle  1. 


Tatle  1.    Infestation  Records  -  I9U7.    B.  Trapani  Orchard.  Milton,  N.  Y, 

Variety  -  Mcintosh 

Replicated  five  times,  except  plot  1  %rtiich  is  replicated  three  times. 
Five  covers  except  plots  1  and  3,    Three  received  3  first  "brood  covers 

at  stretched  intervals  and  1  second  hrood  cover.  

No.  Apples  Apples  Average  Ntunher    Av,  No, 


Plot  and  Treatment 
(Pounds  per  100  Gallons) 

Per 
Tree 

Clean 

per  100  Apples 
Worms  Stings 

Worms 
per  Tree 

1 

No  insecticide 

1705 

57.1 

0  .  X 

ll^Ul 

2 

50^  DDT  (Deenate  5O-W)  2  It. 

1600 

97.2 

1.6 

31 

3 

50^  DDT  (Deenate  5O-W)  2  Ih.  -  cov, 
(at  stretched  intervals) 

1692 

95.2 

3«? 

1.7 

6g 

\ 

50^  DDT  (Deenate  5O-W)  I.5  Ih. 

1^+56 

92,9 

6.5 

2.5 

90 

5 

50^  DDT  (Deenate  5O-W)  1  Ih. 

l6g6 

89.6 

10,3 

1.5 

163 

6 

25^  DDT  enrnl.  in  Glycol 
(G.l.P.  Fruit  Spray  No.  12)  1  pt. 

25^5 

10,0 

25^. 

7 

\ 

on  0 

«.7 

3.5 

LOf 

B 

50^  DDT  (Deenate  5O-W)  2  Ih.  »  U  cov. 

1  1)5.  -  5th 
cov. 

1673 

95.^ 

3.5 

l.S 

65 

9 

Lead  arsenate  (Grasselli)  3 

IU9O 

SI, 8 

9.5 

Ig.U 

1U7 

.0 

15^  Parathion  (American  Cyanamide 
Co.  3^22)  2  Ih.  -  1  cover 

3  l"b.  -  2  to  5  covers 

lUgU 

96.2 

2.5 

-.7 

32 

The  control  of  codling  moth  obtained  with  parathion,  plot  10, 
seems  of  special  interest  since  it  approached  that  obtained  by  the  use 
of  DDT,  plot  2,  and  was  superior  to  that  obtained  with  lead  arsenate, 
plot  9-    Determinations  of  parathion  present  on  fruit  picked  September  11 
from  plot  10  were  made  by  P.  R.  Averell  of  the  American  Cyanamid  Company 
and  averaged  less  than  0.2  ppm  green  weight.    Prior  to  using  Phygon  with 
the  parathion  no  injury  occurred  to  the  fJruit  or  foliage.    When  parathion 
was  combined  with  Phygon,  circling  and  cracking  occ\irred  at  the  point  of 
run-off  on  at  least  50  percent  of  the  fruit.    This  injury  was  attributed 
to  the  presence  of  Phygon. 


Data  obtained  relative  to  the  concentration  of  BDT  needed  for  100 
gallons  of  spray,  plots  2,  ^,  and  5»  continue  to  indicate  that  where 
codling  moth  activity  is  severe,  one  poxmd  actual  DDT  per  100  gallons 
of  spray  is  generally  needed,  although  3/^  pound  actual  DDT  may  he 
sufficient  in  lightly  infested  orchards  where  applications  were  made 
over  a  large  area  and  the  fruit  is  not  suhject  to  reinf estation  from 
poorly  protected  trees  nearhy  as  in  the  instance  of  these  plots. 

Severe  "burning  of  the  foliage  occurred  in  the  instance  of  plot  6 
and  fruit  drop  seemed  to  increase  on  this  plot.    In  plot  7  there  was  a 
moderate  amount  of  "burning  to  the  foliage.    In  some  instances  fruit 
from  these  plots  was  injured  at  the  point  of  run-off.    This  injury  may 
have  "been  caused  partially  "by  the  presence  of  Phygon  used  as  a  fungi- 
cide.   The  most  severe  "burning  occurred  after  the  application  of  the 
fifth  cover  spray. 

Omission  of  one  DDT  cover  spray  during  first  "brood  activity  and 
stretching  out  the  interval  "between  applications,  plot  3»  reduced  con- 
trol o"btained,  plot  2*    However,  worms  per  100  were  less  than  where  the 
five  cover  spray  program  was  carried  through  at  a  lower  dosage  of  DDT, 
plot  k. 

Delicious  Block!  Ten  plots  replicated  three  times,  except  for 
the  unsprayed  plot,  were  maintained  in  this  "block  \4ilch  was  adjacent 
to  the  Mcintosh  "block.    Trees  were  of  medium  size. 

The  purpose  of  the  experiment  was  to  study  the  effect  of  summer 
type  oils  used  in  conjunction  with  DDT  and  to  determine  the  comparative 
safeness  of  summer  oils  with  "bases  that  were  predominately  parafflnic, 
naphthenlc  or  heavy  naphthenlc  when  used  In  conjunction  with  DDT. 
Permate  was  Included  in  the  schedule  as  needed  for  control  of  sca"b. 
Oils  and  DDT  sprays  containing  oil  were  supplied  "by  the  Siell  Oil 
Company. 

The  precodllng  moth  treatment  of  this  "block,  applied  primarily 
for  the  control  of  8ca"b,  was  the  same  as  that  listed  for  the  Mcintosh 
"block  except  that  Fermate,  2  pounds/lOO  gallons,  was  8u"bstltuted  for 
the  micronlzed  sulfur  in  the  May  30  application. 

Except  where  listed  otherwise  in  Ta"ble  2,  five  cover  sprays  were 
applied  to  these  plots  on  the  same  dates  as  listed  for  the  Mcintosh 
"block.    Results  of  Infestation  records  taken  are  shown  in  Tahle  2, 
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T&ble  2.  Infestation  Eecorde  -  Insecticide  Plots  -  I9U7 

B.  Trapani  Orchard,  Mflton,  N.  Y.  Variety  ~  Delicious  

Replicated  three  times  except  plot  11  which  is  one  tree  only. 
Fungicide  used  -  Ferric  dimethyl  dithio  carbamate  (Fermate) 
First  cover  2  pounds,  second  -f  third  covers  1  pound,  fourth 

1/2  pound  , 

Number  Drops    Average  Number  Average 

Plot  and  Treatment  Apples  Apples  to  ^    per  100  Apples  No, 

(Amount  per  100  Gallons)  per    Clean    July  2   Worms 

Tree       5^        5^        Worms  Stings     per  tree 


11    No  insecticide  (one  tree) 

1^51 

59.0 

0.8 

J+1.9 

51.2 

603 

12    ShellACX-1^7  DDT  emulsion 
(Resitox  D-25)    1  qt. 

g07 

g6.9 

l.U 

5.9 

1U.2 

37 

(25^  DDT  emulsion)  1  qt. 

2390 

78.2 

3.8 

12.2 

22.8 

262 

ik    Shell  ACX-177  (pred.  paraffinic 
u,2p  ID,  UjJLf  L  gaJL » )  ±  gaj.* 

oil 

1  7  Q 

^•^ 

91  7 

70 

15    Shell  ACX-17g  (pred.  naphthenic 
0.25  lb.  DDT/l  gal.)  1  gal. 

oil 

1626 

86.0 

26.7 

5.5 

16,0 

67 

16I/ Shell  ACX-179  (pred.  heavy 
naphthenic  oil  0,25 
DDT/1  gal./  1  gal. 

lUDi 

flfO  T 

xe?,U 

xO.  U 

*fO 

172/ Shell  ACX-I7H  (pred.  paraffinic 
1  gal.    50^!^  DDT  (Deenate  5OW) 
1  lb. 

oil) 

1100 

85.2 

5-8 

6.3 

li^.3 

65 

Ig    Shell  ACX-I75  (pred.  naphthenic 
oil)  X  gal. 

50^  DDT  (Deenate  5OW)  1  lb. 

1207 

89.2 

16.6 

2.6 

12.9 

29 

19!/ Shell  ACX-I76  (pred.  heavy  naph- 
thenic oil)  1  gal. 
^Oi  DDT  (Deenate  5OW)  1  lb. 

1121 

85.9 

68.6 

8.2 

10.7 

33 

20    50^  DDT  (Deenate  5OW)  1  lb. 

1119 

88.6 

2.1 

2,6 

13-7 

29 

1/    Received  three  cover  sprays  only  due  to  lack  of  fruit  resulting  from 
heavy  early  drop, 

2/    Fifth  cover  spray  omitted  due  to  lack  of  material.    All  other  plots 
received  5  covers. 

Not  used  in  analyses  of  injury. 
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Szaminations  made  on  the  Delicious  plots  June  26  following  the 
second  cover  spray  showed  that  a  heavy  drop  of  fniit  and  leaves  had 
occxirred  on  plots  l6  and  19,    Leaf  drop  was  moderate  on  plots  lU,  17 
and  181,  and  light  on  plot  15 .    No  leaf  drop  was  apparent  on  plots  11, 
12,  13,  and  20.    The  percent  of  the  crop  dropped  early  in  the  season 
was  determined  on  July  2  for  all  plots.    Results  o'btal&ed  confirm 
those  reported  in  I9U3  and  19^  and  show  that  sumer  oil  and  DDT  should 
not  he  used  together.    The  heaviest  drop  occurred  on  plots  16  and  19 
where  oil  used  with  DDT  was  predominately  a  heavy  naphthenic  "base. 
Drop  on  plots  17  and  27.  where  predominately  naphthenic  "base  oils  were 
used,  was  much  greater  than  on  plots  Ik  and  I7,  where  predominately 
peiraffinic  hase  oils  were  used,  providing  the  same  amount  and  type  of 
DDT  was  used. 


Large  Scale  DDT  Spray  Ibcperiments  Applied  by  Growers 

Two  large  scale  DDT  spray  experiments  applied  hy  growers  were 
observed  for  a  third  season.    Both  the  Clarke  and  the  Hubbard  orchards 
had  dormant  oil  applications  during  19^7»    Two-spotted  spider  mite, 
Tetranychua    tp.,  poprilations  were  especially  severe  in  the  Clazice 
orchard  during  late  August,  and  the  grower  applied  a  spray  containing 
hexaethyl  tetraphosphate  on  August  2S.    Light  infestations  of  red- 
banded  leaf  roller  were  present  in  both  the  Clarke  and  Hubbard  orchards 
in  19^7.    Infestation  records  for  both  codling  moth  and  red-banded  leaf 
roller  are  shown  in  Table  3  ^ot  the  Clarke  orchard  and  Table  U  for  the 
Hubbard  orchard.    Adults  captured  in  bait  traps  during  the  past  three 
years  are  shown  by  months  in  Table  5  ^ot  both  orchards. 

Table  3«    Infestation  Becords,  Large  Scale  Grower  Ixperiment,  l^k^kj 
J.  R.  Clarke  &  Sons  Orchard,  Milton,  F.  T,  Tariety,  Mcintosh 


Average  six  trees.    Material  used  DDT  (25/^)  k  pounds/lOO  gallons 

-  J-i^5r  ^1  L^l^l  R^^i^fj-^PJ-^'l?^:.  

Number  Average  lJumber  Av.  No.  Injured  by 

Apples  Apples  per  100  ipplee    Worms  Red-Banded 

Year        No.  Covers  per     Clean    per     Leaf  Roller 

Tree       ^      Worms     Stings  Tree  Percent 


19^7 

3  —  1st 

brood 

506g 

99.2 

0.1 

0.9 

8.5 

^.7 

19^ 

k  —  1st 

brood 

1528 

99.6 

0.1 

O.U 

1.8 

19^5 

k  —  1st 

brood 

97.6 

1  —  2nd 

brood 

2382 

0.1 

2.5 

2.8 

Lead  arsenate  (3  pounds  per  100  gallons)  included  in  first 
covers  in  I9H6  and  19^7- 
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Table  k.    Infestation  Hecords,  Large  Soale  Grower  Xxperiment ,  19^5-^7 
S.  S.  Hubljard  &  Sons  Orchard,  Pou^ikeepsie,  H»  Y. 


Average  six  trees  Mcintosh  19^1-5-^.    Three  trees  Cortland  19U7.  Sprays 
DDT  (25^1)  k  poimds/lOO  gallons  19^5.         (50^)  2  potrnds/lOO  gallons 
l^l^kl.    Pasts  DDT   


lumber 

Average  Hamber  Av,  Ho« 

Injured  by 

Tear 

£ioejp  ana  Trea«Bien» 

Apples  Apples 

per 

Worms 

AeoL«*x}Cuiueci 

per 

Clean 

100  Apples 

per 

Leaf  Boiler 

Tree 

Vorms 

Stings 

Tree 

Percent 

Block  A  -  DDT  -  1  years 

19^7 

2  sprays     1  dust  1st  brood 

2929 

93.6 

l.k 

6.3 

37.0 

6U.0 

19^ 

3  sprays  1st  brood, 

5^72 

9S.1 

Ul 

0.9 

1  dust  2nd  brood 

2H.5 

19>+5 

h  sprays  let  brood 

19^3 

95.3 

1.2 

— 

2  sprays  2nd  brood 

Block  B  -  DDT  -  2  years 

19^7 

Same  as  Block  ▲ 

2S79 

92.7 

3.2 

96.3 

6.9 

19^ 

Same  as  Block  A 

30U5 

93.1 

5.6 

152.0 

19^5 

LAi/-  3  ib..  lime  3  lb. . 

1952 

59.« 

28.3 

560*0 

VS-I/2  pt.,  1st  &  2nd  covers 

Phenothlasine  2  lb.,  3fd 

cover.    LA  -  3  lb.,  lime  3  lb., 
^th  cover*    irS-l/2  pt.,  summer 
oil  2  qt.,  5th  &  6th  covers. 

1/    LAp  lead  arsenate.    ]7Ss.nicotine  sulfate.    Amounts  per  100  gallons. 
Lead  arsenate  included  in  first  covers  in  19^6  and  19^7* 


Table  5.    Codling  Moth  Bait  Trap  Captures.    Large  Scale  DDT  Tests  I9U5-.U7. 

Pive  Traps 


Orchard  and  Treatment   Total  Adults  Captured  

...  _  .  Year   May     June    July  Aug.  Total 


Clarke 


5 

sprays  DDT 

19»^5 

102U 

219 

72 

13 

132« 

k 

sprays  DDT 

I9U6 

72 

1 

2 

12^ 

3 

sprays  DDT 

19^7 

3 

35 

0 

0 

38 

Hubbard  -  Block  A 

6 

sprays  DDT 

19^5 

1015 

263 

30 

13 

1321 

3 

sprays  DDT  4  1  dust  DDT 

I9U6 

127 

25 

1 

13 

236 

2 

sprays  DDT     2  dusts  DDT 

19^7 

29 

156 

0 

2 

187 

Hubbard  -  Block  B 

6 

sprays  LA-Hic.-phenothiazine 

19^5 

26U 

285 

^3 

25 

617 

3 

sprays  DDT  4  1  dust  DDT 

19^6 

50 

75 

20 

26 

171 

2 

sprays  DDT  -f  2  dusts  DDT 

l9>+7 

13 

76 

1 

1 

91 
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Dust  guid  Mist  Spray  Experiments 

71eld  plots,  cosrparing  control  of  codling  moth  obtained  vlth 
conTentlonal  sprays,  mist  sprays,  and  vet  and  dry  dusts  vera  maintained 
throughout  the  season  In  the  J.  S«  Hand  orchard,  Stuyresant  Falls,  V*  !• 
Principal  Tarieties  present  were  Mcintosh  and  Cortland,    ill  plots  ¥ere 
replicated  three  tines  with  each  replicate  containing  at  least  flTe 
trees. 

Applications  for  codling  moth  control  were  started  hetween  June  ik 
and  16.    Conventional  sprays  were  applied  with  a  Bean  Boyal  35  gallon 
per  minute  pump  with  a  single  nozzle  gun  with  pressure  at  6OO  pounds 
at  the  pump,  and  the  gun  orifice  5/32  inches.    All  mist  sprat's,  except 
on  plot  13 I  were  applied  with  a  laboratory  constructed  mist  sprayer 
consisting  of  a  Niagara  Direct  Drive  orchard  duster  and  a  Bean  k 
gallon  per  minute  ptimp.    The  spray  was  injected  into  the  air  hlast  at 
the  end  of  the  dust  outlet  nozzle  through  a  special  devised  nosisle 
developed  hy  J.  L*  Brann,  Jr.    Pump  pressures  used  were  about  200 
pounds.    The  dusts  were  applied  with  a  Niagara  cyclone  wet  duster 
equipped  with  a  positive  feed,    Generally  the  mist  sprays  were  applied 
between  S:30  and  11:00  p.m.  and  the  dusts  between  and  S:00  a.m. 

The  equipment  was  driven  at  the  rate  of  about  2  miles  per  hour. 

^^e  of  application,  materials  used,  concentration,  and  rate  of 
application  per  tree  are  shown  in  Table  6.    Special  dust  applications 
of  micronized  sulfur  were  applied  to  all  plots  for  scab  protection  on 
June  2H,  July  S,  I9,  and  22.    'D-'k  dust  was  applied  to  all  plots  in 
order  to  reduce  a  heavy  infestation  of  Buropean  red  mite  on  July  IS. 
Dates  of  application  for  the  codling  moth  protection  were: 

Plot  1   June  15,  2^,  July  3»        and  August  1^.  5  covers 

Plot  S   June  16,  2^,  July  3,  I7.  and  August  15 .  5  covers 

Plots  2.  3.  ^»  5. 

6,  7  and  9   June  16.  2U,  July  1,       IJ,  and 

August  15.    6  covers. 

Plots  10,  11,  12, 

13  and  lU   June  I5,  2^,  30,  July  7»  16.  and 

August  1^.    6  covers. 
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Table  6.    Codling  Moth  Dust  and  Mist  Spray  Experiment  -  19U7 
J,  S.  Hand  Orchard,  Stnyresant  Falls,  N.  7, 
Varieties:    Mcintosh  and  Cortland 


Plot 

of 

▲ppllcation 

Material  Used 

Concentration 

Rate 
per 
Tree 

1 

Conyentional 
Sfpray 

507b  DDT  Powder  (Deenate  yj^ii) 

2  iD./lOO  gal. 

15  gal. 

2 

Daet 

DDT  plus  2^  oil  (100  vis.) 

1  Ih. 

3 

Bast 

7-1/25^  DDT  plus  25^  oil  (100  Tis.) 

1  Ih. 

Sast 

5?0  DXJT  Without  Oil 

1  lb. 

5 

Dast 

556  DDT  plus  250  oil  ^oO-b5  vis.; 

1  Ih, 

c 
0 

i/ast 

*yp  uurx.  plus  ^/o  uoxioiciai  otic&er 

1  Ih. 

7 

wet  imst 

virx,  wxvnouv  oiJi 
Dastlz  (Niagara) 

1  Ih. 

1-1/2  pt./lOO  gal.  1/3  gal. 

8 

Dast 

DDT  plus  oil  (100  vis.) 

At  10  day  intervals 

1  Ih. 

9 

Dast 

20^6  DDT  plus  25^  oil  (lOO  vis.) 

k  oz. 

10 

Mist  Spray 

75^  DoPont  DDT  wettahle  powder 

37-1/2  Ih/lOO  gal. 

1  qt. 

11 

Mist  S!pray 

75^  DoPont  DDT  wettahle  powder 

lS-3/^  Ib/lOO  gal. 

2  qt. 

12 

Mist  Spray 

30^  DDT  in  solvent  (?yndeet  30) 

12-1/2  gal/100  gal. 

1  qt. 

Hist  spray 

1  1^.  DDT  per  gal.  of  a  5O-5O 
mixture  of            No.  12  base 
and  kerosene  •>  let  to  ^th  covers 
2^i>  of  the  DDT  mixture  applied  with 
75^  water  at  the  rate  of  1  qt.  per 
tree  was  used  in  the  ^'^h  and  6th 

1  pt. 

covers. 

Ik 

Mist  Spray 

255^  DDT  in  solvent  (Gesarol  B  25) 

15  gal/100  gal. 

1  qt. 

Careful  visual  observations  and  Infestation  records  taken  from 
Mcintosh  trees  in  two  of  the  plots  showed  that  in  all  instances  differ- 
ences in  codling  moth  infestations  were  greater  within  plots  than  between 
plots  and  that  the  differences  in  infestations  between  plots  were  not 
significeuit.    For  example,  worms  per  100  apples  in  plot  U  averaged  1,0 
as  compared  to  1«3  fo^^  plot  11.    Injury  in  the  form  of  burning  on  the 
foliage  occurred  in  plot  I3  to  such  an  extent  that  kerosene  was  dis- 
continued for  use  as  the  carrier.    OccAslonal  burning  also  occurred  on 
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the  foliage  of  trees  in  plot  lU,    Mist  sprays  offer  consldera'ble  promise 
for  the  future  control  of  codling  moth  and  further  work  of  this  type  of 
application  is  contemplated.    To  date  the  most  practical  formulations 
tested  for  mist  sprays  are  those  used  on  plots  10  and  11  nfcich  consist 
of  75  percent  wetta"ble  DDT  at  the  rate  of  6  ounces  to  1  gallon  of 
water  applied  at  1  quart  per  tree,  or  3  ounces  to  1  gallon  of  water 
applied  at  2  quarts  per  tree.    Samples  of  apples  for  residue  analyses 
were  taken  froB  these  plots  before  and  after  each  application. 
Analyses  for  DDT  are  "being  m^de  from  these  samples  by  A.  V.  Avers  of 
the  Hew  York  Agricultural  Experiment  Station  and  it  is  anticipated 
that  the  results  of  these  findings  will  give  valuable  information 
relative  to  the  initial  deposits  and  rate  of  weathering  of  the  various 
types  of  dusts  and  mist  sprays  used. 


Orchard  Mites  -  Poughkeepsie,  New  Tork,  19^7- 
R.  W.  Dean,  New  York  Agricultural  Experiment  Station 


Overwintering  eggs  of  the  European  red  mite  were  very  abundant 
in  a  few  orchards  but  were  not  numerous  in  most.    There  was  some  build- 
up of  mites  in  late  June  and  early  July  but  no  outbreak  such  as  occurred 
in  I9U6,    Late-season  infestations  by  this  species  were  rare. 

Large  numbers  of  overwintering  two-spotted  spider  mites  were 
found  in  several  orchards  but,  as  in  the  previous  spring,  the  mites  on 
the  trees  died  out  about  the  time  that  bud  develoimient  started.  Later 
infestations  developed  from  migrants  from  the  orchard  ground  cover. 
The  earliest  noted  infestation  developed  during  late  spring  but  this 
was  an  exception.    Many  DDT- sprayed  orchards  became  heavily  infested 
in  mid-  or  late  summer  6Uid  damage  was  more  widespread  and  severe  than 
in  any  previous  year. 

Ovicidal  tests  on  European  red  mite  are  shown  in  Table  1.  Dormant 
applications  of  DN-2S9  at  2  to  3  quarts  per  100  offer  promise  for  com- 
bined red  mite  -  aphis  control.    Superior  type  oil  in  the  delayed  dormant 
spray  gave  slightly  better  control  than  regular  type  oil  but  the  differ- 
ence was  not  significant.    Both,  however,  were  significantly  better  than 
highly  naphthenic  oil  in  these  tests.    Prepink  applications  of  2  percent 
oils  were  effective  with  no  significant  difference  between  a 
second  viscosity  oil  and  a  IOO-IO5  second  viscosity  oil. 

Materials  applied  in  the  pink  or  calyx  spray  to  supplement  delayed 
dormant  oil  sprays  are  shown  in  Table  2.    Results  are  based  on  the 
numbers  of  European  red  mite  eggs  present  on  the  foliage  on  July  1. 
This  was  necessary  since  the  two-spotted  mite  had  built  up  to  a  high 
level  and  counts  of  less  readily  distinguishable  stages  were  impractical. 
Neither  dichlorophenyl  ethane  (O-U2O)  or  hexaethyl  tetraphosphate  applied 


at  the  pink  stage  Increased  control  o"btained  from  the  delayed  dormant 
oil  alone.    Hexaethyl  tetraphosphate  in  the  calyx  spray  apparently  re-- 
duced  red  mite  almost  as  much  as  the  oil  spray. 

Treatments  applied  for  summer  control  were  directed  primarily 
against  the  European  red  mite  "but  an  infestation  of  two- spotted  mite 
deyeloped  later  so  that  data  taken  include  counts  on  both  species. 
The  liuropean  red  mite  was  the  dominant  species  until  September  ^en 
the  two-spotted  mite  became  most  numerous. 

The  tests  started  with  a  3  percent  oil  application  to  half  of 
each  plot  in  the  delayed  dormant  spray.    Later  treatments  started  with 
the  second  cover  spray  and  continued  through  the  fifth  cover  spray. 
The  schedules  followed  are  shown  in  Table  3*    Population  counts  were 
made  at  10  to  lU  day  intervals  from  June  25 »  t^i®  day  before  the  first 
differential  treatments  were  applied,  until  September  29»    Samples  of 
25  leaves  from  each  of  four  trees  per  plot  were  brushed  and  the  mites 
and  eggs  counted. 

Where  no  further  acaricidal  treatments  were  used  (plots  1  and  2), 
the  oil  delayed  development  of  peak  mite  populations  20  to  23  days  and 
reduced  them  to  one-half  or  one- fourth  the  size  of  peak  numbers  on  un- 
olled  trees. 

The  lowest  aversige  mite  populations  developed  in  plots  k  and  5 
and  that  in  plot  k  was  also  the  lowest  in  proportion  to  the  initial 
population.    The  initial  population  in  plot  5  being  lower,  the  percentage 
of  it  represented  by  the  average  population  after  treatment  started  is 
higher. 

The  second-lowest  populations  were  found  in  plots  6  and  ?>,  where 
hejcaethyl  tetraphosphate  was  used.    Plot  6  shows  a  relatively  greater 
reduction  over  the  initial  population  because  of  the  latter *s  sise. 
Plot  8,  with  a  low  Initial  population  shows  much  less  reduction  on  a 
percentage  basis. 

In  plot  3»  0-71^  >'as  shown  to  be  not  very  effective  and  this  is 
fTirther  indicated  in  plot  7  where  C-71^  at  half-strength  was  combined 
with  an  effective  acaricide,  0-728,  also  at  heilf- strength. 

Plots  1  and  2  did  not  receive  an  acaricidal  treatment  other  than 
the  delayed  dormant  oil  application  to  half  the  tree.    The  percentage 
difference  between  the  two  is  due  to  the  difference  between  initial 
populations  since  the  average  numbers  of  mites  and  eggs  during  the 
treatment  period  do  not  differ  greatly. 

Predators,  especially  Stethorus.  were  numerous  before  the  first 
cover  spray,  vtoich  was  applied  by  the  grower.  They  were  not  observed 
after  that. 


Slight  foliage  injury  developed  in  plot  5  after  the  second  cover 
spray  was  applied,  succeeding  temperatures  having  "been  high.    It  did  not 
become  serious  on  the  leaves  and  did  not  involve  the  fruit.    None  of  the 
other  materials  tested  caused  injury  to  the  two  varieties.  Wealthy  and 
Red  Delicious,  in  the  test  hlock. 


Tahle  1.    Ovicidal  Tests  on  Saropean  Bed  Mite  Sggs 

Materials  Used  per  100  Gallons 

Time  of 
Application 

Percent 
Control 

DH-2g9  3  qt. 

DN-2«9    2  qt. 
DH-289    1  qt. 

Dormant 
Dormant 
Dormant 

99.06 

97.65 
91.86 

Superior  (Paraffinic)  Oil    3  gal. 
Bordo  2-U-.100 

Eegolar  (Intermediate)  Oil  3  gal. 
Bordo  2-^100 

Highly  Naphthenic  Oil  3  gal. 
Bordo  2-H-lOO 

Delayed  Dormant 
Delayed  Dormant 
Delayed  Dormant 

100.00 
97.87 
9^.67 

5S-.6H  Sec.  Oil    2  gal. 
Termate    1-1/2  Ih. 
B-1956    76  cc. 

Prepink 

98.58 

100-105  Sec.  Oil  2  gal. 
Formate  1-1/2  Ih. 
B-1956    76  cc. 

Prepink 

99.21 

Table  2.    Prepink  and  Calyx  Sprays  for  Suropean  Bed  Mite  Control 

Materlcds  Used  per  100  Gallons 

Time 
Application 

Number 

l6««/25 
Leaves 

Percent 
Difference 
from  Check 

Superior  Oil  3  gal. 
Bordo  2-U-lOO 

Delayed  Dormant 

2.3 

-99.78 

Superior  Oil  3  gal. 
Bordo  2-^100 

Dichlorophenyl  ethane  1  q.t. 
Vettable  Srafur  6  lb. 

Delayed  Dormant 
Pink 

38.8 

-96.17 

Dichlorophenyl  ethane  1  qt. 
Vettable  Sulfur  6  lb. 

Pink 

544.S 

-46.11 

Superior  Oil  3  g^l. 
Bordo  2-U-lOO 

50^  Hezaethyl  tetraphosphate  1  pt. 
Vettable  Solfur  6  lb. 

Delayed  Dormant 
Pink 

11.3 

-98.89 

50%  Eexzethyl  tetraphosphate  1  pt. 
Vettable  Solfur  6  lb. 

Pink 

^8.3 

-95.23 

50^  Hexaethyl  tetraphosphate  1  pt. 
Vettable  Sulfur  6  lb. 
Lead  Arsenate  3  lb. 

Calyx 

15.5 

-98.H7 

Check 

1010. g 
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Apple  Maggot  Investigations  -  Poughkeepsie,  New  York  -  19U7 

R.  W.  Dean,  New  York  AgricultTiral  Experiment  Station  in  Coopera- 
tion with  the  U.  S.  Bureau  of  Entomology  and  Plant  Qjaarantine. 


Late  emergence  of  flies  made  control  of  apple  maggot  difficult  in 
most  orchards  and  particularly  so  in  those  suhject  to  migration  of 
flies  from  nearby  \msprayed  apple  trees,  fence  rows  or  woods.  Snergence 
started  June  19,  approximately  four  days  later  than  the  average,  and  the 
peak  occurred  July  23,  ahout  seven  days  later  than  the  average.  Con- 
tinuous emergence  lasted  until  August  15  and  intermittent  emergence 
until  September  2-3. 

None  of  the  programs  tested  gave  adequate  control.    One  orchard 
was  dusted  five  times  with  3  percent  DDT  dust  at  seven- day  intervals 
from  June  27  to  July  2U,  and  again  on  August  5        August  15«  The 
estimated  degree  of  fruit  infestation  in  19^6  was  nearly  100  percent, 
A  very  conservative  estimate  of  all  varieties  is  75  percent.  Infesta- 
tion records  based  on  examination  of  all  fruits  from  six  trees  are 
shown  in  Table  1  for  19U7. 


Table  1.    Apple  Maggot  Infestation  Records  from  DDT  Dusted  Orchard 

19^7 


No. 

Percent 

Tree 

Vari  ety 

Apples 

Infested 

1 

Wealthy 

^9Sl+ 

2 

R.  I.  Careening 

1998 

27.7 

3 

Mcintosh 

I96g 

31.?* 

k 

Wealthy 

279s 

52. « 

5 

Mcintosh 

23U0 

33.5 

6 

Baldwin 

31SU 

70.3 

Total  17.272 

Average  U9,S 

Besides  having  an  initially  high  infestation,  this  orchard  was 
subject  to  fly  migration  from  an  adjoining  unsprayed  apple  and  plum 
orchard  which,  in  19^7*         only  a  light  crop  of  plums  and  no  apples. 
This  probably  induced  a  heavy  movement  of  flies  seeking  fruit  in  which 
to  lay  eggs. 

Another  test  block  was  sprayed  with  50  percent  DDT  wettable  powder 
2  pounds  per  100  plus  wettable  sulfur  on  June  2U  smd  26  (second  cover), 
July  9  (third  cover)  and  July  21  (fourth  cover).  The  fourth  cover  spray 
also  contained  lead  arsenate  3  pounds  per  100  and  hydrated  lime  3  pounds 
per  100.  Infestation  counts  based  on  examination  of  all  fruit  from  four 
trees  are  shown  in  Table  2. 
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Table  2. 

i^ple  Maggot  Infestation 

Records 

from  BDT  Plus  Lead  Arsenate 

Sprayed  Orchard  -  19^7 

No. 

Percent 

Tree 

Variety 

Apple  8 

Infested 

1 

Molntoeh 

2763 

2 

Mclntoeh 

2890 

Baldwin 

221k 

33.1 

I 

Baldwin 

1981 

Toted 

Average  57,1 

The  average  infestation  in  the  same  trees  in  19^6  was  36.3  percent. 
This  orchard  is  not  near  any  known  unsprayed  apple  trees  "but  is  surrounded 
on  two  sides  by  woods.    The  borders  of  the  woods  were  sprayed.  Apparently, 
even  the  inclusion  of  lead  arsenate  in  the  fourth  cover  spray  failed  to 
continue  protection  late  enotsgh  in  the  season. 

A  third  orchard  was  sprayed  with  50  percent  chlordane  wettable 
powder  2  pounds  per  100  on  June  23  (second  cover),  July  5  (third  cover), 
July  16  (fourth  cover)  and  August  k  (fifth  cover). 

Infestation  records  for  all  Amit  on  five  trees  are  shown  in 
Table  3. 


Table  3»    Apple  Maggot  Infestation  Records  from  Chlordane  Sprayed 
 Orchard  -  I9H7    

Percent 

Tree  Variety  Apples  Infested 


A5                 Mcintosh  6^3  21. g 

A7                  Red  Delicious  382  9U.5 

B2                 Mcintosh  II5I  l6,6 

E2                 Mcintosh  79^  33.^ 

Mcintosh  507  72.U 

Total  3517  Average  47T7 


The  19^6  infestation  was  30*1  percent.    Chlordane  is  highly  toxic 
to  apple  maggot  flies  in  laboratory  tests  but,  apparently,  under  field 
conditions,  it  loses  its  effectiveness  rapidly.    This  orchard  is  well 
isolated  from  other  plantings.    It  is  surrounded  on  two  sides  by  brush- 
filled  fence  rows  which  were  not  sprayed. 

The  fruit  was  heavily  infested  with  codling  moth  although  damage 
from  this  insect  had  not  previously  been  severe. 
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YAKIMA,  WASHINaTOK 

I.  J,  Newcomer,  In  Charge  (IVuit  Insect  Investigations) 
and  W.  E.  Westlfi^e,  In  Charge  (Insecticide  Investigations). 


Seasonal  Conditions  and  Pest  Development 

The  season  was  one  of  the  earliest  we  have  had,  and  full  "bloom  of 
Winesap  apples  came  April  lU  at  Yakima,  12  days  earlier  than  in  19^6 
and  IS  days  earlier  than  in  19^^  and  19^5»    After  May  the  weather  was 
normal.    Codling  moths  "began  emerging  "by  April  20,  "but  after  early  May 
little  could  "be  told  a"bout  their  activity  owing  to  the  general  use  of  DDT. 

The  Pacific  mite  "began  migrating  into  apple  trees  "by  March  21, 
Iggs  were  "being  deposited  "by  April  2  and  were  hatching  "by  April  2^. 
Most  of  the  wintering  Baropean  red  mite  eggs  hatched  "between  April  k 
and  15,  and  summer  eggs  were  "being  deposited  "by  April  25. 


Spray  Materials  Used 

Because  so  many  new  materials  were  used  in  19^7 i  particularly  for 
controlling  mites  and  aphids,  they  are  listed  "below: 


5H0        Benzene  hexachloride,  5*7^  gamma. 
Chlor.    Chlordane,  50^  lOSZ  emulsion. 
Cry.  Cryolite 
DDT        50^  wettahle. 

DMC        l.l-'bis  (^-chlorophenyl  ethanol. 
Formerly  called  di-(para-chloro 
phenyl)  methyl  car"binol.  25?^ 
emulsi'ble. 

DN-111    Dinitro-o-eardotoylphenol,  20^ 
active. 

DT  Methoxychlor.    Formerly  called 

dianisyl  trichlorethane.  25/^ 
wetta"ble. 

KOLO       Fased  "bentonite  sulfur. 

K-lg75    Bis  (^.-chlorophenoajy)  methane, 


Oil         Summer  spray  oil, 
100^  active. 

SO  Stove  oil. 

TSP        Tetraethyl  pyrophos- 
phate.   "9^  tetraethyl 
phosphate,  l6^  other 
organic  phosphates." 

Toz.       A  chlorinated  camphene 
(Toxaphene,  50^  water 
mi8ci"ble.  ) 

Vis-Ko    Rotenone,  1^. 

Wett.  Sulf.    Wetta"ble  sulfur,  95^. 

Xan.  Xanthone. 

3^22      Parathion  (0,0-diethyl 
O-27-nitrophenyl  thio- 
phosphate).  15^ 
wetta"ble. 
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DeiDosit  "builder. 


CODLIHa  MOTH 


Spraying  experiments  were  made  much  as  in  past  years,  except  that 
in  19^7  Biost  of  the  tests  were  designed  especially  for  controlling  mites 
instead  of  the  codling  moth.    A  Winesap  orchard  was  used,  i^ich  has  heen 
used  before,  and  nine  of  the  major  tests  were  made  here  as  well  as  a 
numher  of  small  tests.    ▲  Delicious  orchard  was  also  used  in  which 
eight  major  tests  were  replicated  twice  and  one  of  them  was  made  once. 
There  wert/few  Home  trees  in  this  orchard  and  one  of  these  was  included 
in  each  test.    In  each  major  test  eight  trees  were  used,  scattered  at 
random,  and  for  the  small  tests  two  or  three  trees  were  used.  I^om 
each  tree  samples  of  230  apples  were  taken  at  harvest  including  pro> 
portionate  quantities  of  picked  and  dropped  fruit* 

No  calyx  spray  was  applied  to  either  orchard  and  there  was  no 
evidence  that  this  omission  made  any  difference  in  the  control  of  the 
codling  moth.    In  the  Winesap  orchard  four  cover  sprays  were  used  for 
controlling  the  codling  moth  with  most  of  the  materials,  applied  "beginning 
May  6,  May  28,  June  16  and  July  10.    In  the  Delicious  orchard,  which 
had  a  lighter  infestation,  three  were  used,  applied  "beginning  May  1^, 
June  5  aiicL  J"uly  17 . 

The  results  of  the  major  tests  on  the  codling  moth  are  given  in 
Table  1.    In  orchard  A  the  "best  control  was  o"btained  from  the  com"bination 
of  DDT  and  xanthone.    In  plot  2,  six  sprays  of  DDT  at  6  ounces  and 
xanthone  at  1  pound  were  used  followed  "by  a  seventh  spray  of  xanthone 
without  the  DDT,    In  plot  3»  four  sprays  of  DDT  at  S  ounces  and  xanthone 
at  2  pounds,  followed  "by  a  fifth  spray  of  xanthone  without  the  DDT,  gave 
a"bout  as  good  control  as  in  plot  2.    Where  the  lower  dosage  of  DDT  and 
xanthone  was  used  in  only  four  sprays  (plot  2A)  the  results  were  poorer. 

Yery  similar  results  were  o"btained  in  plots  k  and  7t  both  of 
which  had  fo\ir  sprays  of  DDT.    In  plots  5  ai^d  6,  the  control  was  poorer, 
owing  to  the  omission  of  DDT  from  the  fourth  spray.    The  1/2  pound  of 
3^22  or  the  l/2  pint  of  TEP  used  in  the  fourth  spray  in  these  plots  did 
not  take  the  place  of  DDT  for  codling  moth  control. 

The  three  sprays  of  dianisyl  trichlorethane  and  one  of  xanthone 
used  in  plot  9  apparently  did  not  control  quite  as  well  as  four  sprays 
of  DDT,  and  since  this  DDT  analog  results  in  a  great  development  of 
mites  and  woolly  aphids,  it  seems  to  have  no  advantage  over  DDT. 
Poorest  control  of  the  codling  moth,  of  course,  occurred  in  plot  1, 
vAiere  cryolite  *ras  used. 

In  orchard  B,  the  infestation  was  so  low  that  very  little  can  be 
said  other  than  to  note  the  very  low  percentage  of  wormy  and  injured 
fruit  in  plot  3  ^ich  had  three  applications  of  DDT  and  xanthone,  and 
the  comparatively  poor  results  obtained  from  cryolite.    There  is  no 
evidence  in  either  orchard  that  the  acaricides  influenced  the  control 
of  the  codling  moth. 
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Table  2  gives  the  results  of  treatments  used  on  only  two  trees 
each,  which  is  not  enoTigh  to  give  dependable  figures.    However,  in 
plot  13,  where  one  less  application  was  made  than  in  the  others,  the 
infestation  is  noticeably  higher,  and  in  plot  15  it  is  noticeably 
lower,  indicating  that  (Ebxaphene  may  have  some  effect  on  the  codling 
moth. 

gpray  Deposits;    Analyses  of  spray  residue  deposits  were  made 
before  and.  after  each  cover  spray  for  all  major  treatments  iiAiich 
included  DDT  and  for  xanthone  as  the  toxicant.    Samples  were  also 
collected  at  harvest  time  for  analyses.    As  in  the  past,  25  apples 
were  clipped  at  random  from  all  parts  of  a  tree  and  collected  in  a 
tared  container.    The  average  deposits  during  the  spray  season  and 
at  harvest  are  shown  in  Table  2A. 

Xanthone  was  determined  by  the  colorlmetric  method  of  Cassil 
and  Hansen  and  DDT  by  the  colorlmetric  method  originally  reported  by 
Stiff  and  Oostello  and  modified  by  the  Pood  and  Drug  Administration. 
This  method  employs  a  pyridine-xanthydrol-potassiua  hydroxide  reagent 
which  couples  with  DDT  to  give  a  red  color.    Benzene  was  used  to  strip 
DDT  from  the  apples  and  toluene  was  used  for  xanthone. 

In  all  instances  the  DDT  was  well  below  the  present  tolerance  of 
seven  parts  per  million* 

Laboratory  tests  showed  that  the  addition  of  lime  sulfur  to  DDT 
definitely  reduced  its  efficiency  against  the  codling  moth.    In  other 
tests  there  was  no  evidence  that  an  air  current  reduced  the  efficiency 
of  benzene  hexaohloride* 


MITES 

In  March  apple  tree  trunks  were  sprayed  with  various  materials 
to  kill  hibernating  Pacific  mites.    An  average  of  5  gallons  of  material 
was  used  on  large  trees  and  the  trunk  and  the  ground  area  at  the  base 
of  the  trees  weM thoroughly  soaked.    The  DNOC  codling  moth  spray,  or 
10  percent  emulsified  stove  oil,  resulted  in  practically  100  percent 
mortality  of  the  hibernating  mites.    Dormsuit  oil  at  3*2  percent,  2 
percent  oil  with  3  percent  lime-sulfur,  or  2  percent  lime- sulfur  alone 
were  ineffective. 

The  orchard  tests  for  the  control  of  mites  are  shown  in  Tables  3f 
k  and  5i  together  with  the  degree  of  infestation  shortly  before  harvest, 
and  the  size  and  color  of  the  harvested  fruit.    The  mite  sprays  were 
applied  whenever  needed,  regardless  of  the  number,  the  aim  being  to 
effect  commercial  control  with  each  materletl*    Some  were  thus  used  more 
often  than  others.    Hesults  were  obtained  on  the  Pacific  mite  in  the 
Winesap  orchard  and  on  the  Suropean  red  mite  in  the  Delicious  orchard. 
A  mite-brushing  machine  was  made  available  by  the  Control  Division  and 
periodic  counts  of  mites  were  made  in  the  various  plots.    Ordinarily  10 
medium- si  zed  leaves  were  taken  from  fruit  spurs  on  each  of  the  ei^t 
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trees  in  the  plot,  making  a  sample  of  SO  leases.    In  the  smaller  plots, 
more  leaves  were  used  per  tree.    Counts  could  not  he  made  as  often  as 
would  have  heen  desirable,  and  therefore  these  resii  ts  did  not  al%#ayB 
show  the  situation  accurately.    Also,  late  in  Septemher,  the  degree  of 
mite  infestation  was  estimated  in  the  same  manner  as  in  previous  years. 
Sach  tree  is  given  a  rating  and  all  trees  having  the  same  treatment  are 
then  averaged.    The  ratings  are:    (3)  Large  number s  of  leaves  "brown  and 
covered  with  webhing  and  considerable  migration  (for  Pacific  mite),  or 
many  leaves  brown  or  bronzed  (for  European  mite);  (2)  small  numbers  of 
infested  leaves  and  little  migration  of  Pacific  mite;  (l)  very  few  in- 
fested leaves  and  no  migration;  and  (o)  no  visible  infestation.  Any 
infestation  up  to  2  is  not  considered  as  causing  any  material  injury. 


Pacific  Mite 

Counts  were  started  early  in  June,  and  the  degree  of  infestation 
was  determined  on  September  26. 

Cryolite  (plot  1,  OJable  k):    This  plot  was  used  as  a  check  on 
the  other  treatments  and  is  at  a  disadvantage  because  practically  all 
of  the  other  plots  were  sprayed  with  DDT,    The  predators  were  therefore 
very  scarce  in  the  orchard  and  this  plot  became  more  heavily  infested 
than  it  would  have  otherwise.    The  fruit  was  smaller  than  in  most  of 
the  other  plots,  but  color  was  good, 

Xanthone  (plots  2,  2A,  3,  Table  U):    On  the  whole  xanthone  did 
about  as  good  a  Job  as  any  of  the  materials  used  in  the  eight-tree 
plots.    Infestation  stayed  rather  low  until  the  middle  of  August,  and 
a  flare-up  at  that  time,  which  could  have  been  headed  off  by  spraying 
about  August  12,  was  of  such  short  duration  that  it  did  very  little 
damage,  and  the  size  and  color  of  the  fruit  was  not  affected.  About 
5  percent  of  spray  men  using  xanthone  in  the  West  became  afflicted 
with  a  dermatitis,  apparently  caused  by  it,  which  is  so  serious  that 
it  is  very  doubtful  whether  xanthone  sho\ild  be  used. 

DH-111  (plot  U.  Table  k)i    In  19^5,  two  applications  of  this 
material  with  DDT  effectively  controlled  the  Pacific  mite;  in  I9U6, 
two  applications  were  not  enough;  and  in  19^7  it  required  five 
applications.    The  first  three  were  at  1  pound  to  100  gallons,  which 
is  more  than  is  considered  safe,  although  we  had  no  injury  from  it. 
Control  was  excellent  except  for  a  flare-up  in  Augast,  and  the  size 
and  color  of  the  fruit  were  apparently  not  affected. 

Benzene  hexachloride  (plot  5»  Table  k):    This  was  used  primarily 
for  controlling  woolly  aphids,  and  there  is  no  evidence  that  it  is 
particularly  effective  for  mites. 
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Tctraethyl  T^yrophosphate  (plot  6,  Table  U):    Heaults  froa  five 
applications  of  this  aaterial  were  not  quite  as  good  as  from  five 
applications  of  OS-Ill.    The  infestation  had  a  tendency  to  rise  rapidly 
after  an  application  was  made,  as  the  eggs  were  not  killed,  €UEid  it  is 
therefore  desirable  to  apply  a  second  spray  about  ¥hen  most  of  the  eggs 
hare  hatched*    Tor  some  reason,  the  fruit  was  smaller  in  this  plot  than 
in  some  of  the  others,  and  the  color  was  slightly  less. 

Parathion  (plots  Zk  and  3*  Table  k):    The  parathion  was  not  re- 
ceived in  time  to  set  up  a  plot  for  it  at  the  beginning  of  the  season 
and  it  was  therefore  used  in  two  of  the  other  plots  later.    At  l/2 
pound  in  July  in  plot  5       reduced  a  heavy  infestation  to  sere. 
Ividently  some  eggs  hatched,  however,  as  in  a  little  over  a  month  the 
infestation  had  built  up  to  ^0  mites  and  kO  eggs  per  leaf,  requiring  a 
second  application.    At  l/U  pound  in  plots  2A  and  5  in  Aogust,  heavy 
infestations  were  very  materially  reduced*    This  material  appears  to  be 
superior  to  aigr  material  used  in  the  large  tests* 

Rotenone  (plot  7*  Vable  k)i    It  required  seven  applications  of 
Tis-Ko  at  1  pint  to  control  the  mites  fairly  well*    Summer  oil  at  2 
quarts  improved  the  control,  as  did  a  pint  of  stove  oil*    She  sise  and 
color  of  the  fruit  were  the  same  as  in  the  S9  plot* 

Methexyehlor  (plot  9,  Table  U):    This  material  was  tested  primarily 
for  the  codling  moth*    It  encouraged  the  development  of  mites,  and  by 
late  June  the  infestation  was  so  heavy  that  TSP  was  used  to  stop  them. 
Later  on,  2  pounds  of  zanthone  was  applied,  i^eh  kept  the  infestation 
fairly  low  for  the  rest  of  the  season* 

Plots  11  to  13  consisted  of  only  four  trees  each  (3  in  IS), 
since  most  of  the  materials  were  new  end  little  was  known  about  their 
effect  on  f^t  or  foliage. 

lolofog  (plot  11,  Table  5)s    Seven  sprays  at  2  pounds  gave  fair 
control  but  not  quite  as  good  as  from  seven  sprays  of  rotenone*  Ko 
injury  to  fk>uit  or  foliage  was  noted,  although  the  color  of  the  harvested 
fruit  was  not  quite  as  good  as  in  the  other  small  plots* 

Ohlordane  (plot  12,  Table  Up  to  early  July  chlordane  con- 

trolled the  mites  well,  but  it  was  poor  after  that*    The  hi^  cost  of 
the  material  would  appear  to  make  it  impracticable  to  use  it  any 
stronger.    The  color  of  the  harvested  fruit  was  exceptionally  good, 
and  there  was  no  injury. 

DMC  (plot  13,  Table  3):    This  was  the  most  outstanding  material 
used.    After  three  applications  with  DDT,  on  May  6,  May  28  and  June  l6, 
no  forther  spraying  was  needed  for  mites.    Sise  and  color  of  harvested 
fruit  were  good,  although  there  may  have  been  a  very  sli^t  foliage 
injury. 
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g-lg>75  (plot  lU,  T&ble  5):    Ihis  material  also  controlled  very 
well  althoTigh  five  sprays  were  necessary,    Unfortxmately,  aTJout  50 
percent  of  the  harvested  fruit  had  russet  spots  of  various  sizes  on 
them. 

Chlorinated  camphene  (plot  13f  Tahle  3):    Tive  ecppli cations  of 
this  material  also  gave  very  good  control  at  a  very  reasonable  cost. 
No  spraying  was  necessary  after  July  23  and  there  was  no  injuzy. 
However,  this  material  is  not  compatihle  with  oil. 

• 

IDaropean  Red  Mite 

fhere  were  a  few  Borne  trees  seattered  ahout  the  Sellolout 
orchard,  which  the  owner  sprayed  with  a  pink  and  calyx  spray  of  2 
percent  lime-sulfur  for  apple  powdery  mildew.    Xhe  Delicious  were  not 
sprayed.    Counts  made  at  intervals  during  the  season  showed  the 
following  reductions  in  infestation  on  the  Bomes  as  compared  %rith  the 
Delicious: 

Percent  Reduction 


Date  ggge  Mites 


May  ih 

97 

96 

June  25 

93 

July  1^ 

ks 

39 

July  23 

60 

30 

This  indicates  that  the  mildew  sprays  have  a  marked  effect  on  the 
red  mite  population,  and  a  dormant  oil  spray  would  prohahly  do  the  same 
thing.    Sither  mi^t  make  the  use  of  acaricides  unnecessary  hefore  the 
middle  of  July. 

Results  of  summer  sprays  in  the  Delicious  orchard  were  taken  from 
16  trees  in  each  plot  with  the  exception  of  2A.,  in  which  there  were  only 
eight  trees.    Counts  were  started  earlier  than  in  the  Winesap  orchard 
since  the  Buropesin  red  mite  is  naturally  distributed  over  the  tree  from 
the  "beginning  of  the  season*    The  first  cover  spray  was  timed  primarily 
for  the  codling  moth,  \^ich  was  the  wrong  time  for  good  mite  control, 
as  the  pest  was  mostly  in  the  adult  and  egg  stages.  Prohahly  the  acari- 
cides used  in  the  first  cover  spray  had  little  effect.    There  was  em 
average  of  ahout  four  mites,  all  adult,  and  75  ©ggs  per  leaf  just  prior 
to  this  spray.    This  orchard  was  very  thrifty  and  on  good  soil,  and  it 
may  he  doubtful  \^ether  any  of  the  differences  in  size  and  color  of 
fruit  are  significant. 
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Oryollte  (plot  1,  Ta^e  3):    Being  at  a  disadvantage,  as  in  the 
Vine sap  orchard,  the  mite  population  here  was  rather  high  after  earl7 
June  until  reduced  in  July  with  3^22.    With  one  exception,  the  fruit 
here  was  the  smallest  in  the  orchard  and  it  had  the  least  color. 

Xanthone  (plots  2,  2Jl  and  3*  Xahle  3):    ^is  material  controlled 
the  Xuropean  red  mite  hetter  than  it  did  the  Pacific  mite.  !Bhree 
applications  at  2  pounds  (plot  3)        a  \)etter  jol)  than  five  at  1  pound 
(plot  2)  although  no  differences  showed  up  in  the  harvested  fruit. 
Ahout  the  same  mite  control  was  obtained  tiy  using  three  xanthone  sprays 
and  two  other  acaricides  (plot  Zk)  as  hy  using  five  xanthone s  (plot  2) . 

OT-lll  (plot       TablB  3);    In  spite  of  two  sprays  at  1  pound, 
mite  infestation  increased  rapidly  after  the  middle  of  June,  Since 
1  pound  of  BN-111  is  considered  unsafe,  although  we  got  no  injury  from 
it,  it  was  used  subsequently  at  I/2  pound  and  the  control  was  not  very 
good.    However,  there  seems  to  have  been  little  effect  on  size  or  color 
of  fruit. 

Parathion  (plots  1,  2A  and  5»  2?ahle  3)?    ^en.  used  at  l/2  pound 
in  the  cryolite  plot  (l)  in  July,  this  material  very  markedly  reduced 
an  infestation  of  ^0  mites  per  leaf  and  kept  it  "below  U  per  leaf  for 
the  rest  of  the  season.    Used  at  l/k  pound  in  the  BHC  plot  (5)  July  21, 
where  the  infestation  was  lifter,  it  edso  kept  the  mites  at  a  low 
level  for  six  weeks.    In  plot  2A  it  seemed  to  he  less  effective  at 
l/k  pound  when  used  in  August. 

Tetraethyl  pyrophosishate  (plot  6,  fahle  3)^    By  using  this 
material  five  times  good  control  of  the  red  mite  was  obtained  hut  not 
as  good  as  with  xanthone.    7or  some  reason  the  flruit  was  rather  small 
in  this  plot  hut  the  color  was  normal. 

Sotenone  (plot  7»  Tahle  3)s  applications  of  7is-Ko  at  1  pint 

were  some\^at  less  effective  than  the  TUP.    Better  results  were  obtained 
late  in  the  season  by  adding  summer  oil  and  a  little  stove  oil  to  it. 
The  size  and  color  of  the  fruit  was  normal. 

Summer  oil  (plot  g.  Table  3) J    Control  of  the  mites  from  five 
sprays  of  summer  oil  Just  about  paralleled  that  from  the  same  number 
of  SIT  ays  of  rotenone.    The  fruit  in  this  plot  had  the  most  color  and 
with  one  exception  was  larger  than  in  any  other  plot  in  the  orchard. 

Small  single-tree  tests  in  this  Delicious  orchard  indicated  that 
DMC  and  K-lg75  were  extremely  effective  against  the  red  mites.  The 
Toxaphene  and  Bi thane  were  less  so. 
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WOOLLY  APFLS  APHID 

Although  the  orchard  spraying  tests  were  made  primarily  for 
controlling  mites,  the  woolly  aphid  was  cdso  given  consideration,  and 
in  several  DDT  plots,  ^ere  the  acaricides  could  not  he  expected  to 
control  it,  special  applications  were  made  for  that  purpose.  During 
the  season  several  examinations  were  made  to  determine  the  status  of  the 
infestation,  and  late  in  Septemher,  shortly  "before  harvest,  definite 
counts  of  nodes  were  made,  100  nodes  on  each  tree  being  examined  and 
the  percentage  infested  computed*    In  the  Vinesap  orchard  these  per^ 
oentages  were  averages  of  eight  trees  in  plots  1-9,  and  four  trees  in 
plots  11-15;  1^        Delicious  orchard  they  were  from  l6  trees  each 
except  2k,  idiere  there  were  only  eight  trees.    The  preharvest  data 
are  given  in  Table  6. 

lanthone  (plots  2,  2A,  3):    The  "best  control  of  the  woolly  aphid 
in  both  orchards  was  obtained  from  the  three  or  four  applications  of 
xanthone  at  2  pounds  in  plot  3*    Seven  applications  at  1  pound  (plot  2, 
Winesap)  also  gave  excellent  control,  but  the  five  applications  in 
plot  2,  Delicious,  was  hardly  enou^.    The  substitution  of  TBP  or  3U22 
for  xanthone,  as  in  plot  2A,  was  of  no  advantage. 

BHO  (plots  1,       5)*    Benzene  hexachloride,  ^en  used  in  the  first 
three  cover  sprays,  as  in  the  Winesap  orchard  (plot  5)  reduced  the  in- 
festation enough  so  it  remained  low  until  the  end  of  the  season.  Even 
in  the  Delicious  orchard  (plot  5)»  *^ere  it  was  used  only  in  the  first 
cover  spray,  at  k  pounds,  the  infestation  remained  quite  low.    The  TUP 
and  3^22  used  in  this  plot  for  mite  control  may  have  helped  some. 
Where  benzene  hexachloride  was  used  after  a  heavy  infestation  had 
developed  (plots  1,       control  was  not  good  unless  oil  was  used  with 
it*    The  application  in  plot       Delicious,  on  August  ik  with  oil  re- 
duced the  infestation,  however,  and  it  was  also  considerably  reduced 
in  plot  1,  Winesi^,  mtiere  it  was  used  twice  with  oil.    Where  used  early, 
oil  does  not  seem  to  be  necessary,  and  evidently  a  couple  of  early 
applications  at  2  pounds  would  be  enough  to  control  the  aphids  for  the 
season. 

TEP  (plots  5»  6) J    Tetraethyl  pyrophosphate  has  a  toxic  effect 
on  woolly  aphids,  as  was  shown  by  small  tests  made  in  the  fall  of  l^kG, 
In  plot  6,  where  it  was  used  in  I9U7  at  1/2  pint  to  100  gallons  for  five 
applications,  the  woolly  aphid  was  controlled  to  some  extent  but  not  as 
well  as  with  xanthone  or  BHO.    Its  use  in  plot  5*  following  BHC,  probably 
had  very  little  additional  effect. 

Hotenone  (plot  j):    Although  rotenone  is  supposed  to  control  aphids, 
cmd  the  particular  material  used  in  these  tests  is  specifically  recommende 
for  controlling  the  woolly  aphid,  control  in  the  two  orchards  used,  where 
it  was  applied  at  1  pint  to  100  gallons  in  five  or  seven  applications, 
was  not  outstanding. 
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Mineral  oil  (plot  8)j    Five  applications  of  mineral  oil  at  2 
quarts  to  100  gallons  had  little  effect  on  the  voollj  aphid. 

Parathion:    lEhis  material,  used  at  l/2  pound  to  100  gallons,  in 
plot  1  in  the  Delicious  orchard  on  Julj  IJt  where  a  heavy  infestation 
of  woolly  aphids  was  developing,  had  no  appreoiahle  effect  on  them,  and 
this  plot  had  the  heaviest  infestation  in  the  orchard.    !Che  only  other 
plots  (2A,  5)       which  it  was  used  had  "been  sprayed  earlier  with  BHC 
or  zanthone,  and  nothing  could  he  told  ahout  its  effect  on  the  woolly 
aphid.    Repeated  or  earlier  applications  might  he  effective,  as  the 
material  does  kill  woolly  aphids. 

The  other  new  materials  were  used  only  on  3  or  ^  trees,  so  that 
conclusions  cannot  he  too  definite.    Of  the  five  materials  used  in 
plots  11-13*  Kolofog,  Chlordane  and  chlorinated  camphene  appear  to  have 
controlled  the  woolly  aphids  to  soae  extent.    The  CMC  and  the  ^1S73 
appear  to  have  had  no  effect. 


00 

to 


-68- 


O 


o 


m 


lO 


O 


* 

o 


to 
o 


o 


* 

o 


to 

O 


V3 

O 
r-i 
rd 

as 

R 


& 

© 

OS 

CO 

CD 

•H 

+3 
•iM 
-P 


en 


fH 

CO 
r-l 


rH 
CS 
TJ 
•H 
O 
i-H 
fH 
O 
O 


9i 


«•  «* 
• 

o 


-p 


•H 

o 


CO 

,o 

rH 

to 

•H 
rH 


rH 


to 

to 

O 

% 

o 

• 

• 

eO 

o 

fH 

CD 

o 

CO 

# 

« 

rH 

CD 

Hi 

H4 

• 

< 

rH 

<D 

-p 

•> 

•H 

O 

S 

M 

t>- 

rH 

Q 
W 

05 

t3 

•H 

,—1 

ffi 

O 

r  1 

r 

rH 

,  ( 

Q 
-P 

Ol 

1 

to 

O 

g 

« 

• 

•P 

VJ 

Si 

>> 

»H 

c3 

f_, 

Ti 

w 

n. 
>-*^ 

rH 

CO 

fH 

ri 

•H 

© 

P 

:p 

© 

CO 

O 

;9 

-P 

1-'-' 

CO 

fH 

*l 

1 — 1 

CO 

^tol 

Is-. 

• 

rH 

CO 

""^^ 

to 

rH  (M^ 

o 

© 

•P 

Pi 

•P 

©  d 

■P 

O 

CO 

>-i  'ri 

r^ 

O 

o 

£^ 

• 

rH 

cS 

CO 

H 

cJ  o 

W  -P 

•> 

CM 

er 

• 

tJ  rH 

O 

1 

o 

*H 

CO  'H 

GO 

• 

o 

g 

S 

P 

• 

• 

< 

to 


CD 
O 


CD 
(D 


to 


CO 

o 
-p 

•H 


I 


>1 


to 


CO 
•H 

a. 


$ 


rH 


to 


CSI 
Ol 


LO 


to 


09 
•H 

oS 

t3 
5=1 
cS 

to 

1 


•P 
•H 


Q  a  a 


«o 


C(5 


eo 

to 


to 


Xt 

a 

d 

CO 

© 
-P 

•H 

-p 
ri 

•H 

a< 

r-4 


O 

w 
I 

ca 


§ 

o 
ri 
© 

I 


o 
P 


CO  CV3 


C\2 


CO 


to 


LO 


CD 


05 


U 

in 

cS 

d 

o 

a 

;h 

^( 

O 

C 

^  1-0 


Table  2. 


-  63  - 


GomparatlTe  Xffioiency  of  Insecticidee  Used  in  Small  Held  Spraying 
Ssperiments  for  the  Codling  Moth.    Takima,  Washington  -  19^7 


Orchard  A  -  Winesape 


lo. 

(Q^iantitii 

Treatment 

BS  are  for  100  Oallons) 

Ho. 

Slprays 

Percent 
Wo  ray 

Percent 
Injured 

11 

DDT  (505^) 
sprays; 

2  lb«,  1st  spray;  1  Ih.,  other 
Kolofog  2Vt.  for  sites 

k 

U.8 

6.2 

12 

DDT  (50^) 
sprays; 

2  Ih.,  1st  spray;  1  It).,  other 
Chlordane  B  os*  for  mites 

k 

3.2 

13 

BDT  (50^) 
•prays; 

2  Ih.,  1st  spray;  1  Ih.,  other 
DM0  1-1/2  pints  for  sites 

3 

12.6 

lU 

DDT  (50^i) 
sprays; 

2  I'b*,  1st  spray;  1  Ih,  other 
E-1S75  2  Ih.  for  sites 

U 

u.o 

5.2 

15 

DDT  (50^) 
sprays; 

2  lb*,  1st  spray;  1  Ih.,  other 
Tozaphene  1  pint  for  sites 

k 

Hote:    Ho  calyx  spray  applied.    See  Tahle  ^  for  details  of  site  sprays. 


Sable  2A.  Arerage  Spray  Hesidues  in  Micrograms  per  Sqtiare  Centimeter  and 
 Eesidue  at  Harvest  in  Parts  per  Million.    YaJdLsa,  Wash.,  19^7 


Treat- 
sent  Besidue 
lo* 


Wine sap 


Bose 


Before  Ifter 
S^ray  Spray 
Bg/cs2 


Harrest 
pps 


Before  After 
S^ray  Spray 
■g/cs2 


Harvest 

pps 


2 

DDT 

2.6 

7.0 

i^.l 

Xanthone 

U.O 

16.5 

2.3 

8»9 

3 

DDT 

2.3 

6.9 

1.2 

6.2 

Xanthone 

3.6 

27.3 

l.S 

19.8 

k 

DDT 

2.9 

9.5 

3.37 

1.9 

S.6 

2.03 

5 

DDT 

2-5 

7.3 

1.86 

2.2 

9.5 

1.71 

6 

DDT 

3.1 

g.O 

1.79 

2.2 

10.1 

2.08 

7 

DDT 

3.9 

7.8 

2.7 

7.2 

2.93 

8 

DDT 

H.7 

10.8 

^.13 
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Table  3*    degree  of  Nlte  Infestation  and  Size  and  Percentage  of  Bxtra 
Fancy  Apples  Besulting  in  Ifoall  Plots  Sprayed  for  the 
Pacific  Mite.    Takina,  Washington  -  19U7 


Degree 

Size  of 

Percent 

Treatment  (particnlarly  for  mites) 

of 

Apples 

Sxtra 

Plot 

Infes- 

(Av. Ho. 

Fancy 

((Quantities  are  for  100  Qallons/  . 

tation 

per  or- 

Apples 

Sept*  26  chard  box) 

1/ 

11 

Eolofog  2  lb. ,  6  applications;  wettahle 

sulfur  3         1  application 

0.5 

113 

12 

Chlordane  l/?  Ih..  7  axyolioations 

1.7 

116 

8? 

0^ 

13 

OMC    I-I/2  pt.,  3  applications 

0.0 

9« 

6U 

Ik 

E:-1S75    2  lb. ,  3  applications 

0.0 

110 

15 

Toxaphene  1  pt.,  3  applications 

0.5 

93 

53 

Hote:    DDT  used  in  three  applications  in  plot  13*  and  in  four  in  the 
other  plots. 

MO  ~  1,1-bis  (^-chlorophenyl)  ethanol,  25^  emulsible. 
K-lg75  »  bis  (J-chlorophenoxy)  methane,  kO^^, 
1/   Based  on  color  only. 
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Tat)le  6.    Voolly  Apple  iphid  Infestation  in  Mite  Control  Plots 


Yakiaa,  Washington  -  19^7 


Treataent 

Percent  Infested  Fodes 
in  September 

Plot 

(Qjoantities  are  for  100  Gallons) 

Orchard  A 
Wine saps 

Orchard  B 
•i/eiicious 

1 

Cryolite  3  1^*»  mineral  oil  1  qt* 
Colloidal  77.  l/6  Ib.i/ 

10.6 

53.5 

2 

BDT  6  os«»  zanthone  1  lb.,  stove  oil  1/^  to  1  pt« 

7.9 

19.? 

PA. 

dft    Ymt,  *PltfP  T/P  Tot-.  Biibatltntfid  111  lA.tA  June. 
3^22i/  l/U  lb.  in  mid-Axigast 

1^.1 

19.^ 

3 

BDT  S  of*«  xanthone  2  lb,,  stove  oil  1  pt«. 
Colloidal  77.  l/l2  lb. 

1.5 

6.1 

k 

DDT  (50^)  2  lb.,  1st  spray;  1  lb,  other  sprays; 
D5-111  for  Mites;  BHC  2  lb.  in  July  (Orch.  A 
and  S)  and  lu^st  (Orch.) 

^3*9 

20.6 

5 

DDT,  as  above;  BHC  2  lb.  Ist  3  sprays  (Orch.  A), 
1st  spray  only  (Orch.  B);  TKP  1/2  pt.  in  Jxme, 
3l*23i/  1/2  lb.  in  July  and  Aa^st 

5.3 

1^.9 

6 

DDT,  as  above;  TSP  1/2  pt. 

co.U 

oflf  ct 

7 

DDT,  as  above;  Botenone  (Vis-Ko)  1  pt., 
mineral  oil  1  pt.  •  2  at. 

  4 

25.^ 

J^w.o 

8 

DDT,  as  above;  Mineral  oil  2  qt. 

— 

U3.2 

9 

Dianisyl  trichlorethane  j/  2  lb.,  3  sprays;  TBP 
1/2  Dte  Uth  spray;  zanthone  2  lb..  5th  spray 

16.0 

11 

DDT  (*50^)  2  lb..  1st  sDra^:  1  lb.  other  8T>ra7s: 
Kolofog  2  lb. 

19.0 

12 

DDT.  as  above:  Chlordane  S  oz. 

li^.3 

13 

DDT,  as  above;  DMC  ^    I-I/2  pt. 

l^g.O 

li^ 

DDT.  as  above;  K-lg75  5/    2  lb. 

1^6.7 

15 

in)T,  as  above;  Tozaphene  1  pt. 

13.0 

1/     Orchard  A;    BHC  2  pounds  for  woolly  aphids  in  ^th,  6th  and  7th  sprays; 
Orchard  B:    1/2  pound  3^22  instead  of  oil  in  ^th  spray. 

gl  Parathion 

Kathexyehlor 

)^     lil«blf  (j^ehlorophenyl)  ethanol 

^     Bis  (2Kehlorophenos7)aethane 


